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Thls filllng echedule 1181ts bore save helghE8 to E lnchee for sudden flos
lncreaoe. veloclty of the bore nave varleg froo 9 to 20 ftls as the Precedlug
stages have locreaslng dePthe.

Since the bore save velocity Is two to three tln€s the subeequeot unlforn
veloclty ln these open flow reaches, ltlth aggregate length of 108'600 feet, a

ouCh subdued bore save ldll arrlve at CurraEt Reservolr several hours ahead of
Its respective unlforn flos. Al3o, slnce both boreg waves aod thelr lncre-
oents of unlform flos travel faster ln deeP€r water, succes3lve bore lrave8
cao overtake the precedlog bore wavee(s) lf the flos lncreasea have not been
adequetely spsced. The cooblned EAE8 uith lncreased velocity w111 uore than
double the 'Eouentur, although nlth lhese snall bore waves the result is accep-
table.



ITEMS OF SPECIAL IMPORTANCE

The facilities shoul.d be operated and naintained ln accordance lrith Ehis
0peratlng Instructlons. The following suggestions will be found helpful to
avoid problens:

MINIMUM HIGH-PRESSURE CATE SETTING.
frane, hlgh-pressure regula t ing gares
of titre a! very sna11 gate openings.
reconnended.

To prevenE danage co the gare Ieaf and
should not be operated for long periods
A rnininun gate opening of 0.1 foot is

OUTLET I.JORKS DROP INLET OPERATION. To
blowback Ehrough Ehe shafc and conduic,
operations at 1ow reservoir elevations.

prevent daEage Eo the drop inlet by
resEricEions should be placed on gace

REMOVAL OF RoCKS FROM CHUTES AND BASINS. Mediun and large rocks do nor wash
out of stil.Ling basins, even during large discharges. Instead they are picked
up by the swirling water and pounded againsc Ehe concreEe walls and floor of
the stilling basin. Signs should be posted prohibiting the Ehrowing of rocks
lnEo the spl1J.way and sEilling basin.

TUNNELS. Before encering any tunnel or conduiE for inspecEion and oain-
tenance, saEisfactory ventilation shaIl be provided, eiEher by a trechanical
ventilation sysreItr or by natural qeans obtained by opening air vents and/or
doors at Ehe tunnel portals or hatches at che cop of shafrs, and for condui!s
by opening nanholes and ocher openings at the inlet and outlet sErucEures.
Al1 diversions gates and in-line valves shal1 be closed and secured aeainsE
accidenEal opening before entering the tunnel or conduit.

Underground operation of vehicles and equipEen!, using lnternal conbustion
engines burning gasollne or Iiquefied petroleun gases (propane, butane, propy-
1ene, or buEylenes), is expressly forbidden. Diesel-powered vehicles and
equipoent used underground shall be approved and/or certj.fied by MSIIA (Mine
Safety and HealEh Adulnis!ration-forrlerly Bureau of Mines) and a peroit shall
be obtained froo rhe SEate entiry having jurisdiction before the equipnent is
Eaken underground. Venrilating requireoents incident Eo such use also shall
conply with MSIIA reconnendatlons. Atl vehicles and equipnenE sha11 be uain-
cained in safe operaring condition, ensuring conpliance with the requirenents
s Eated above.

MAINTENANCE OF MINIMUM FLoWS. Special releases are
downstrean fish habiEaE and sone specific lrrigaEion
Refer to Chapter III , page 9 for derails.

to be oade Eo traintain
deoands have been set.

FILLING PROCEDURE, UPPER STILL!,IATER FLOI,J CONTROL STRUCTURE TO CURRANT CREEK
RESERVoIR. The filling procedure found in Chapcer III, paragraph B, i.s very
important Eo the safery and integriry of rhe SEraerberry Aqueduct.
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PREFACE

This operating Irstructlons has been prepared to establish, 1n one prinary
controlled docunent (Idlth assoclated suPPorting docunents), the coBplete,
accurace, and current s t ruc ture-orlen ted operating instructlons. Their Pur-
pose is !o ensure adherence to approved operating procedures over long periods
of tine and durlng changes in oPerating personnel. The insCructlons also will
perElt responsible persons, tho are knowledgeable in aqueduct oPeralion but
are unfanlliar with the conditlons at a partlcular aqueduct, !o operate Ehe

systen during energency situatlons and at such tines when the regular operator
caonot perform his nornal duties.

The operatlng Instructloas is prepared PriEarily for the use of oPeracing per-
sonnel located at or nearest to lhe facilities and thelr imediate suPervisors
rcho are assigned the responsibltlty for the operation and rnainlenance of the
sysreE. THIS OPERATING INSTRUCTIONS CONTAINS, AS A MINIMUM ALL INFoRMAIION

AND INSTRUCTIONS NECESSARY FOR THE OPERATORS TO PERFORM TIIE IR DUTIES.

Operating procedures shall not deviate fron those scated in the oPerating
Instructions without approprlate authorization and shaIl be revlewed and

updated perlodically by qualified regional office personnel.

The Designers' operating Criteria (DoC) is prepared in the 0ffice of the
Asslstant CoDElssioner, Engineering and Research Center' Denver' Colorado' and

can be used to supplenene the operatiog Iuscructlons. Frequent references
rri11, therefore, be found throughout these procedures Eo Che DoC which provide
definite basic lnstructioos for the safe, proper, and effectlve use of the
faci.lities.

l1l



VERIFICATION OF OPEMTING 1NSTRUCTIONS BY RO&M TEAM

The Ro&M cean leader, eiEher reglonal or E&R CenEer, shall sign and date an
entry ln the operatlng Log to verlfy that:

( 1) The current Operating InstrucEions is on hand and any revisions have
been i.nserted.

(2) The Operacing Log has been signed and dated by operating personnel and
his supervisor to conforE to operating Instructions requiretrents.

(3) operating procedures observed during the vislt are in accordance wirh rhe
operaElng InsErucl j.ons.

(4) Supporting docunencs pertinent to the oPeraEion of the systeE are
available co the operator.

(5) operaling personnel have alcended both classrooo and onsite training.

(5) RecoEmendatlons to correct any Operafing lDsirucClons deficiencies wiII
be nade in the RO&M report.

A1l official EeEbers of the review EeaE uill sign the oPerating Log as par-
ticipatlng ln the RO&M exanination or other inspectlon of che facilicy.

ti



CERTIFICATION OF OPERATING INSRUCTIONS REVIEII BY OPERATOR

The purposes of thlg certificatlon are to verlfy thal Ehe oPeraEing Instruc-
tions ls correct and current and that the operacor and suPervlsor are fani-
liar sith its conEents ' use, and lntenc. The oPerating Procedures ' as

presented 1n the operating Instructions' are codplete' accurate' and currenE
oa suggested changes wl11 be furnished. The operator and gupervisor
understand thaE under nornal com.nunlcatlon condlllons, no changes in operaClng

ProceduresshallbenadetJithouttheaPProvalofEheReglonalDirectorand,if
necessary, lhe E&R Center.

A1l operating personnel w111 certlfy to che above and sign Ehe oPeraElng Log'

Upon any changes in operating Personnel, the new enployee and supervlsor shalL

fotto," itte saoe procedores, beginnlng wlth a conplete revieu of the oPerating
Ins E ruc t i.ons .
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CHAPTER I
GENERAL INFORMATION

A. PURPOSE OF THE PROJECT

The Bonneville Unlt ls the largesc and uos! complex of lhe authorized unlts of
the Central UEah Project, GreaEer utilization of Bonneville Basin water, Eade
possible by the unit Plan and a transbasin dlversion of water, wlll serve the
needs of a grorring population in the Bonneville Basin. Thls conplex unit
includes new reservoirs and lhe enlargenent of exisling reservoi rs, nore
aqueducts, tunnels, and canaLs, powerplants, PunPing Plants, dikes, and
drains.

1. THE STRAIEERRY COLLECTION SYSTEM

The Strawberry Colleccion Systets includes UPper Scillwacer Dan and
Reservoir, Currant Creek Reservoir, the enlarged SErawberry Reservoir, and
the Stranberry Aqueduct rriEh its various diversion structures and feeder
pipelines. Upper Stillwater and Currant Creek Reservoirs are regulating
iropoundnen!s along the SErawberry Aqueducc. The enlarged St.rawberry
Reservoir is located at Ehe terninus of the aqueduct and provides storage
for waEer destined for diversioo to the Bonneville BasiD.

the high elevations, cold lenperatures, and nountainous terrain dictate
the need for closed pipe and tunnel construction (28.7 nil.es of tunnel,
7. I nil.es of siphon and pipeline, and I nile of open canal sectlon) ,

I.Iater diversion and collection will take pJ.ace virtually year round. The
storage facillties at the three separate elevations will greatly lengthen
out the seasons for adequate lrater flous for Eulti-uses. Maxlnun flons
through the Stra\rberry Aqueduct are to be expecred May through septeober.

Most features of the strasberry Collection Systen are conpleted or under
constructlon as here 1nd ic a ted.

UPPER STILLWATER DAM RESERVOIR AND COLLECTION WORKS

Upper Stillwater Reservoir has been constructed on natiooal forest
land approxinately 43 niles northlrest of the comnunity o1 !:ghasng,Utah. This reservoir ni fl'Tiguif i-e-fiows of Rock creek a n?-86-s ou itr
Fork of Rock Creek for release to lhe Strawberry Aqueduct. The
outlet works wiIl bypass the- fishery f lo!.s to Rock Creek and will
have a capacity of 0 to 30 ftrls.

priority. Irrigarlon flows aE 65 ftJ/s
,- {6 T'rl!, --l i trls in

Reservoir. Of this 6,500 acre-foot byp^ass, Upper Stillwater
Reservoiris bypass requireoent will be 8 ftJ/s for 0ctober through

Upper S til l\ra rer
flows as a f lrst

Daxo wlll bypass the following irrigation and fishery
in May and

SeDt n .Tunp 115 ftJlq ln Tuly. 3sd
August Eust be bypassed by Upper Stillwater Reservoir to neet prior
i6de-i- rights downstreatr. These bypass flows do not change as they
exceed all fishery bypass requlrenents under presenE consideration.
Fishery bypasses for Upper StlllrJater Reservoir are considered under
chree plans. The initial plan calls for a EotaI 6,500 acre-foot
bypass along the aqueduct and out of rhe enlarged Strasberry

I- I



Ap4l. Under aoother plan, the fishery bypass requlreEent for the
?[ueduct and enlarged reservoir will be 22,300 acre-feet. UPPer
SElllwater Reservolr's requir^eEencs, under this Plan' increase April's
bypass requireoenL to j5 flJ/s with no other changes !o the reser-
vofrls bypasses. -G&"--tile Instrean Flow Agreenent plan, the
aqueduct and enlarged reservoir will be 44,400 acre-feet. UPPer

Siillwater Reservolr will bypass 23,5 f E3/s for october through March_=---
aod 29 ftJls in April under this PIan.

Upper Sti.llwater Dan will ^then divert the flows of Rock Creek within
the linit of the :g:.-.]!l:/LgPgs]!l lo Ehe strawberrv Aqueduct '
Flows in excess of .tri s wflt be stored in the Upper Stillwater
Reservolr. The acEive capacity nay fill and enpEz elery y-ea.r and che
waEer surface could fluctuaEe aPProxine c-e.!-Y 14u teet rron norutar
waler surface elevatio-i-6i-&172.0 feet to a oininuo waEer surface
elevatlon of 8,028.4 feet. Tii6?-Zi tual operation, UPPer SEillwaEer
Reservolr uf 1l-EE-t6i t a! its lndlvidual yearrs high content through
out the suome r (nlnus any extra lrriSatlon bypasses) with reservoir
content releases co the aqueduct beginnlng afcer October 1until the
reservoir eBpties 1ls conlent. A seParate Staoding oPerating
Procedures draft has been prepared for the UPPer ScilluaEer DaD'

b. CURRANT CREEK DAM AND RESERVOIR

Currant Creek Dan and Reservoir are located on Currant Creek in the
Uinta Nallonal forest, about l0 niles north of Stranberry Reservoir'
Currant Creek Reservoir serves as a regulating facility and an open
waEer connection aloug the Scrawberry Aqueduct. IE g5:93lsl-9!U.
qLo-"9-lggLgS!g-UJ. The reservolr stores flows of Currant Creek
.-i?r-Jlu6- o? itJ snaTier tribulary streans and flows collecced by the
Strawberry Aqueduct above Currant Creek for reLease to the aqueduct
below the reservolr. The canal's approprlace deliveries to the
Strawberry water Users Associatlon are nade through the Slraltberry
Aqueduc t .

Reservoir rrater uray also be dlverted through the SErawberry Aqueduct
which dlscharges lnto Strasberry Reservoir west of the Currant Creek
dralnage. Currant Creek Reservoir wl11 have no irrigation bypass
requireneots. Under the Instrean Flolt Agreeoent p1an, Currant Creek
Reservoir will be required ro !I!3:: -9j!!r19 _-f 9T-- 99!Sb-9!-g-nr:fg!t
tlarch and 24 fEJls for APrll Ehrou-gli SePtenber for fishery bypasses'
E-ei,ara6 standl"g op"t" ti;t'proE;a"?a" ?rild tras been prepared for
curran! Creek Dao.

c. ENI-{RGED STRATiBERRY RESERVOIR

Soldler Creek DaE is located about 7 miles downstrean fron the origi-
nal Strawberry DaE which was breached in June 1985. The new dan
increases the capaclty of the reservoir frorn 283,000 to 1.106.'599

reservoir 1s the prinary storage facility for the
providing lonS-terE scorage of water for use in
short supply.

acre-feet. This
Bonnevllle Uni I,
years of o lherwise



The reservolr iri11 reach xoaxinun content durlng periods of high
runoff and nininum contenc durlng periods of low inflow and high
denand. Because of IJinter releases to other reservoirs in the
Bonneville Basln, the yearly naxlnun content of Strawberry Reservoir
oay occur in llarch or Apri1. Under a siEulated reselvoir oPeration'
the reservoir vould have eoptled only once in the 40-year study
period fron 1921 to 1960. Enlarged Strawberry Reservoir wiIl have

ione snall lrriSation bypasses (250 acre-feet Per year) which will be

eclipsed by lhe fishery byPass requireraent for the reservoir' Under
the 22,3O0 acre-f.oo! and Instream Flow Agreenent fishery byPass
plans, Soldle r ^creek Dan wil 1 |ryf"=._t-]- f:Jflgl !gl9!S:-lt':9iSg!

t."!-9g-3.6_l:1:_f e*.9:'l_:[9:sh ::r. ":!::.
A separate Standing Operating Procedures draft has been prepared for
Soldier Creek Dan.

2. STMWBERRY AQUEDUCT

The strawberry Aqueduct begins at upper sEillwaEer Dan and Reservoir on

Rock Creek, intercePts flows of nine tributaries of the Duchesne and

Strawberry Rivers, and conveys these flows approxinately 40 niles by

gravity to the enlarged strartberry Reservoir. In addicion to Rock creek,
ihe aqueduct lnrercePts floss of the South Fork of Rock creek' Hades

Creek, Twin Creek, Wolf Creek, West Fork of the Duchesne River' Currant
creek, Layout creek, and water t{ollon creek. The enlarged strawberry
Reservoir will store chis water for diversion to che Bonneville Basin.
The enlarged reservoir will fill to elevaEion 7,602.4 (full active storage
capacity). Elevatlon 7 ,577 .22 sas reached on May 29, 1987 ' leaving
25.2 teet of inltial. filling for future years-

In addition to the three reservoirs discussed above, various diversion
structures and feeder pipellnes whi.ch augnent flows of the conveyance

facllity are located along the sErawberry Aqueduct. The aqueduct consists
of tunnel, pipellne, and open-channel sections wlth size and caPaclty
increasing as additional flows are dlverEed into it. The aqueducl beglns
trith a tunnel 90 inches in diaxoeter and a capacity of !95 ftj,/s and ter-
;i;;.;" -"i'.i-";="p+ai"-t-.t.i-"*Gn with , '""p""itv oT@ls' rhe
net divertable flow is deflned as the total flou less the byPasses
requlred for downscrean prior rights and oEher uses. Downstrean Prior
rights for the Duchesne River are conPuled as a flow requlrenent at the
Duchesne River at lhe l{anna, UEah, 8auge. These flow requirenents-are 40

;;i7;-;;.-;;;ou"r .r.rto"gtr March, 5o 6s37s for -4p{i1 ar-rq.-May_,_ Il0 
-f l3l-s- foti

hffi=r-.t;- ror, :uiy, -ibo rt3l;-io. -e"g""t, lla-gC. {i3"/-q-lorlffi;:re--iEi--for .-J-u-i[--1og -r-t.ll-q-:ror--A9g-'s-t l- ?9d-90 .-r-!r/--9,35
-FF?gs-be-r - If after the aqueduct has theoreticaLry dlverted "it""t. t,t?1,'
iG-ifo, requirenents a! Ilanna, Utah, are not x0e! then water is put back
into the st;ean by these diversions: gg!:g1-Lin, Rhodes, and V3-t-' The

Ilsling is che order of Prioiity until che flow requirenents are Eec by

che streaEs. At Vat D i;;;;ll;l-'i he west Fork of the Duchesne River will
have fishery bypass requirements as described in the Table on page -ITl-l'-
Other fishery bypass plans have no requiretrents on the West Fork of the
Duchesne Rlve r.

Every efforc will be nade to 19ad the Strawberry Atrleduc E with the lojr
elevation runoff first, as lhat divertable water cannot be stored. Water

l-J



ls slored only at lhe UPper Slillwater and Currant Creek Reservolrs. Thls
stored water will be released later as needed. The aqueduct conslsts of a

re lnforc ed-conc re te lntake structure; concrere-llned ' circular lunnels
rotallng 29.5 mlles in length; a welded-stee1 siPhon with a length of
0.8 olle; five sectlons of Precast concrete pipellne with a total length
of 5 niles; and two open chaonels rllth a total length of 1nile. The spe-
cific feaEures of the aqueduct are discussed in the follol'ing sections'
and related data are presented ln the follonlng tables.



SErarrberry Aqueduct Dlversion S t ruc ture s

Diver-
s ion

Location Rec e iving
conduit

S truc ture Creek PiPeline

Dlversion S lruc ture Feeder Pipeline

Structure Pipeline

Fea ture

Docs Diverslon

SErucEure
at Diversion Da

Diversion Dam

i Vat Diversion Dau wll1 have a
will only be used to snooth out
structures oPerate rrithout such a

Coun I S E rean

Duchesne south Fork Rock 100 Docs Feeder

PiDeline
Wasa ich West Fork 300 Vat Feeder

Creek Feeder Pipeline

Duchesne River PiPeline

Diversion SEruc lure Pipeline
0 t{a te r !{ol'lor^t

40 acre-feet ac t ive
diurnal fluctuations.
storage capacity.

siorage caPaciEy that
Al.1 other d ive rs ion
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SBrai,b€(ry .fqucAJct Convcyanc€ facilltles

tu; ttnalut.

All squeduci faciliticr uPltrca! of Eedcs Tunncl rrc locaE'd ia lluchelne

Couctyi llrdct Tusnal ir locatai in both DuchQlnc and tfalatch Couotic!; eod cII'
i""iiiir"" ;osorlrcu of Beder Tulncl erc locttrd in llrtrtch couolt'

Thc strrrbcrry Aqucduct con!ist! of threc facility typcrlipclioce
( ioc luding ripboor)' tuoncls' and opcn cheanek'
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DOCS DIVERSION STRUCTIJRE AND FEEDER PIPELINE

Docs Dlversion structure is located on the Soulh Fork
and is a reinforced drop inlet to Docs Feeder Pipeline'
has a capaclty of 100 gg3/5 and llil-l convey flows froo
of Rock Creek to UPper Stlllwater Pipeline.

b . UPPER STILLI.'ATER P IPELINE

The North Fork PiPeline begins at
wi. th 9o-inch-d ialoe te r Pipe designed
the outlet portal, che PlPeline
along the hlllside to a Point at
hi1lside. An 18-inch-dianeter alr
venEilaEe the transition fron open

of Rock C reek
The p ipe I ine

the South Fork

the outlet of Stilllrater Tunnel
for 285 1g3/s of free flos. ProE

extends approxina telY 1,560 feec
whlch the siphone starts dol,n the
vent is provided at this Point to
to Dressure f low.

The Upper Stillltater PiPel'ine is located betveen the Upper SEillrater
DaE Guard Cate Structure and the inlet portal of the Sti-llwater
Tunnel. The plPeline is designed to carry flow fron UPPer Slilluater
Reservoirtothestilh'a!erTunnelandEoRockcreekdot'ostreanof
the dan, or both' The pipellne consists of t lro sections, a

72-inch-iianeter sEeel Pipe section deslgned for pressure-flow con-
dltlons and a 90-inch dianeter concrete PiPe seccion for free-f1ott
conditions. Total length of the PiPellne is 0.2 mile' An ultrasonic
flom0eter is housed in a strucEure along the pressurized portion of
che llne to lreasure flow froE the reservoir to the Pipel.ine control
structure. A tee section along wich aPProxlnately 140 feet of
54- inch-d iane te r steel' piPe is provided Eo allow connecElon to Docs

Feeder PipeIine.

The coulrol sEructure is located at the downstrean end of the
pressurized sectlon of the pipeline. The concrol structure houses

ilor a"t" control valves for the florj conlrol to the straetberry
Aqueduct and serves to divert sater !o Rock Creek for lol, flow rates
during drought years and high flow rates during energency evacuation
of the reseivolr. The free flow Portlon of the PlPeline ends a! che

inlet portal of Stillwater Tunnel. The portal structure serves to
connec; the PiPe to the tunnel and to provide vehicular as well as

personnel access to the cunnel.

c. STILLWATER TUNNEL

The 8.l-nile-long Slilllrater Tunnel is the upper Eunnel and beginning
conveyance feature of the Strawberry Aqueduct' lt begins at UPper

Stlllwater Reservolr and Passes through the dralnage divide
separa!ing Rock Creek fron the North Fork of the Duchesne Rlver'
Reclanation has conducEed an incensive research Program in connectlon
with Ehe construction of this tunnel. The purpose of the progran was

to develop ne\r and effective investigative nelhods and !o refine
equipBent and procedures for tunnel excavation' suPPort' and lining'

d. NORTH FORK PIPELINE



NORTIT FORK SIPI{ON

North Fork Slphon wj.l1 have a capaclly of 305 ftJ/s. Thls slphon
will cross the North Fork of the Duchesne River about 4 n1les
upstrean fron the confluence of the West Fork aud the North Fork'
The siphon wlll extend fron lhe North Fork Pipeline on the east sloPe
of the North Fork Duchesne Rlver Canyon across the canyon souch-
westerly to the lnlet portal of Ilades Tunnel on the ltest slope'

EADES CREEK DIVERSION STRUCTIJRE AN T'EEDER PIPIELINEf.

The Hades Creek Dlverslon Slructure ls located on

than a nile upstrean fron its confluence with the
Duchesne River. It will divert Eades Creek flows
l{ades Creek Feeder PiPeline, which will convey the
the Norlh Fork SiPhon of the Slrawberry Aqueduct.

c. HADES TUNNEL AI{D WOLF CREEK PIPELINE

h. WIN DIVERSION STRUCTURE AND FEEDER PIPELINE

The i.lin Diversion Slruclure ({i11 divert water fron
the Win Feeder Pipellne, which will have a caPacity
feeder pipeline will convey the water 0,6 trile to
Pipellne of the Stranberry Aqueduct.

Hades Tunnel extends 4.2 oiles fron the Norch Fork of the Duchesne
River to wolf creek. The conPleted i'rolf Creek Pipeline has an

lncreaaing capaclEy ranging fron 305 to 325 ftJ/s' lc conveys t'acer
fron Ehe outlet portal of Hades Tunnel to the inlet portal of Rhodes

Tunnel.

l{ades Creek, Iess
North Fork of the
inro the 30 f E3ls

water 2.6 nlles to

Twin Creek i nto
of 5 fr3ls. The

che Wo 1f Creek

RHODES DIVERSION STRUCTURE AND FEEDER PIPELINE

The Rhodes Diversi.on Structure will divert flolrs fron Wolf Creek to
rhe 30 ft3/s Rhodes Feeder PiPeline, which will convey theE 0'3 uile
to wolf Creek Pipellne of the SErawberry AqueducE.

J. RHODES TUNNEL AND I.'EST FORK PIPELINE

The Rhodes Tunnel extends fron the Wolf Creek Pipellne to the wesl
Fork Pipeline. The West Fork Pipeline wllh a capacity of 325 fcrls'
This plpeline conveys water from lhe Rhodes Tunnel along the north
side of the West Fork of the Duchesne River Canyon to lhe inlet Por-
tal of vaE Tunnel.

VAT DIVERSION STRUCTURE AND FEEDER PIPELINE

Tbe Vat Diversion Structure dlverls flons of the West Fork of the
Duchesne Rlver inlo the Vat Feeder Pipeline. The slructure includes
a 50-foot-long overflon weir, and earEh dau, a headworks for two
intake pipes, and a sluiceway which is also used as a river oullet'
The 3oo:fi3l; vat Feeder etpetlne conveys the wacer to the west Fork
Pipeline of the Strasberry Aqueduct, slightly above the inlet Portal
of vat Tunnel.
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1. VAT TUNNEL

The 7.3-nile-1ong vat Tunne I
forn lhe west Fork Pipeline
open channel (oPen Chadne I
Reservoir.

n. CURRANT CREEK PIPELINE

conveys the Strawberry Aqueduct eater
through Red Creek Mountain to a short

No. 1) for delivery Eo Currant Creek

Tunnel conveys water 1.7 niLes fron
the Layout Tunnel of the Stralrberry

curraot creek Pipellne, with a capacity of 620 Ec3 ls, conveys water
fron the outlet works of Curran! Creek Reservoir' soueheast along the
nest side of CurranE Creek Canyon to Currant Tunnel.

n. CURRANT TUNNEL

The concrete-1ined Currant
Currant Creek Pipeline to
AqueducE at Layout C reek.

o. LAYOUT CREEK DMRSION STRUC?URE AND FEEDER PIPELINE

Layout creek Diversion StrucEure and Feeder Pipeline are located
about 2 Eiles up the steeP-slded and narrow Layout Canyoo frod the
confluence of Layout Creek and Currant Creek. The dlversion scruc-
ture conslsts of a reinforced concreEe drop- lnlet structure whlch
bifurcates the intake flolt' wiEh uP to 20 ggJ/s going to the feeder
line and the renalnder to the sluice Pi.Pe. The Layout Creek Feeder
Pipellne extends froB the Layouc Creek Diversion Scruccure to the
Strawberty Aqueduct, joining 1l at the outlet PortaI access structure
of Curlant Tunnel.

LAYOUT IUIINEL

The concrete-lioed Layout Tunnel conveys waEer fron Curranc Tunnel
3.3 niles through a high ridge to !he start of WaEer Ho1lor'' TunneI
at Water Hollow.

q. WATER I{OLLOW DIVERSION STRUCTT'RE AND FEEDER PIPELINE

Water HolIow Dj.verslon Structure and Feeder PiPeline are located
in Water l{o1low about 4.5 nlles upstreao fron its confluence with
Currant Creek. The diverslon structure i.s a reinforced concre!e
structure with protectlve dlkes extending fron lhe diversion dan to
each side of the hollon. The headsorks are controlled by slide gates
regulating discharge into the l0-ftj/s Feeder Pipeline' trhich extends
froE the diverslon dan co the SErawberry Tunnel'

r. WATER HOLLOW TUNNEL

The 4.1 oile-1ong Waler
veys projec E rraler froo

Ho11og Tunnel beg ins
the Layout tunnel to

at Water Hollov and con-
Open Channel No. 2.
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OPEN CIIANNEL NO. 2

Channel No. 2 is an earth-1ined open-channel section with several
concrete drop structures. lt conveys water about 0.4 nile fron the
oullet portal of che Wacer Hol1os Tunnel to the enlarged SErawberry
Reservoir. It is the terninal fealure of the Strarberry Aqueduct,
(open channel No. I is lhe very short channel nentloned above which
conveys water fron Vat Tunnel Eo Curran! Creek Reservoir,)
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B. DIRECTIONS AND ACCESS TO THE STMWSERRY AQUEDUCT

U.S. Highway No. 40 ls a well-traveled asphalt highway open for year round
use. Once you leave the paved asphalt road you travel on a well-graded gravel
road wiEh good access during the suoaer months.

No roads or trails are located along the Stralrberry Aqueduct. However' short
trails from exl6cing Eountain highways provide access !o the tunnel portals
and to the conduits and siphons. These trails connect wich the existing paved
U.S. ttighrday 40 and Utah ttighway 134 and with the partially paved or graded
Utah Eigh\ray 35.

Access during incleoen! weacher nay be restricted to four wheel drive
vehicles. I.Ii ch the accunulation of ninter snow and blLzzatd. conditions,
travel nay be lioited to snowmobiles and snowcars.

The nearest coomercial airports are located in Provo and Vernal, UEah. SnalI
airports are located in nearby Heber Clty and Duchesne, Utah.
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C. ASSIGNMENT OF RESPONSIBILITY

The central u!ah l.later conservancy Distrlct has the responslblllty for the

care, operaEion, and E:linceoance of the scrawberry Aqueduct as construction is
coopleted.

Responsibility for reviel, of nalntenance and safety aspecEs of the systen itill
be a contlnulng responsibllity of the Bureau of Reclanation. The utah
Projects Office, Provo, Utah, will directly rePresent the interests of the
United States in t.hese nzltEers.

The Engineering and Research (E&R) center Provides technlcal suPPort service
for operalion of Reclanation projects. In this regard, the E&R center Pre-
pares Designers' Operating Criteria (DOC), furnlshes guidelines for Ehe Pre-
paration of and reviews Standing OPereting Procedures (SOP) ' and aPProves
certain operating procedures.

The E&R Center also periodically exanines al.1 najor sEructures under the
Review of !4ainlenance Progratr and as requlred recormends corrective neasures,
oakes safety studies, recoEnends correccive actions under the Exaninalion ot
Existing structures PrograE, reviess behavior data, and supplies !echnical
advice and assistance in the solution of operating and oaintenance probleus.

Personnel responsible for the operation, Eaintenance, and safety of the
Strawberry Aqueduct as described above are: Central Utah Water Conservancy
Distrlct, Utah Project6 0fflce, and Reglonal offlce.

Modiflcatlons of the danns and related slructures and appurCenances cannot be

accoEplished wiEhout the concurrence of lhe Regional Director and the
E&R Center.
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D.

The Cenrral Urah l,Iater Conservancy District is ldentifled riEh the oPerations
of the Strawberry Aqueducl. Thelr offlce 1s located at 355 west 1300 South'
0ren, Ucah 84057.

There is no one stationed along the Straldberry Aqueduct ful'l tlne. The

nearest telephones are located at S!ralrberry Offlce on U.S. Itighlray 40,
Currant Creek Junction on U.S. HiShway 40, Currant Creek FieLd Slation at
Currant Creek Dan, the Pipeline Control Slructure aE UPPer Stlllwater DaE, and
the DuchesDe Construction office in Duchesne.

l-t+



COOPERATION WITH OTI{ER AGENCIES

1. The Cenrral gtah llater Conservancy District wi.ll assune lhe oPera-
tiou and ltralntenance tesponslbilllies under the teros of the Decenber 29,
1987, ttCooperative AgreeEenE Between the United states of Anerica and
the CUWCD.Tt This transfer of responslbility for Ehe rest of the
Strawberry Aqueduct will take place upon the successful conPlelion of lhe
inicial filltng of Upper sttlhtater Reservoir.

2. The United Stares Forest Service ltill adninlster the recrea!ional
facl.llcies under a nenorandum of agreenent with the Bureau of
Rec laEa t ion .

3. The UEah Dlvislon of Fish and Ga!0e stocks the reservoir and eoforces
a1l laws and regularlons regardlng hunling and fishing in the area.

4. Eureau of Reclanation adninlstracion of the Strawberry Aqueduct is
under the direction of the UEah Projects 0ffice, Provo, UEah.
Reclaoation has a basic iocerest in che slructures and continuing resPon-
sibility for ascertalning chat unauthorlzed encroachnenEs do not occur,
that existing or potential conditions do not lead co publlc criticlsE or
to injury co the public, and Ehac nothing is done which conflicts trith
the prinary purpose of the project.

5. The Bureau of Reclanatlon and the Cenlral Utah lJater Conservancy
District are parties ro the fl!gE3g_Ifg!_4gesg9!! executed February 27,
1980. Other involved parties are the U,S. Forest Service, U.S. Flsh and
l,tildLlfe Service, and several State of Utah agencies. Specific mininum
releases to naintain dosnstreaa flsh habitat were establi.shed. The
releases are specifled in Chapter III, Section F, Fish and Wildlife
Considerations,
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F. DATA REPORTINC

The operator !1111 take readings of dlversions and bypass flows daily or as
requlred to neet the State Englneer's lnstructlons.

An accounting of all 0&M costs and rork will be provided, as required for
lnspectlon, by the Distrlct and suboj.tted to the Utah Projects Office
annually. This w111 provide base data for the annual O&M cosc report to the
CoErolssloner.

Personnel from the Ulah Projects Office will asslst ln Ehe colleciion of tech-
nical data as required. Data nay include:

1. Tunnel closure point EeasurerDents,

2. Crack nidrh gauge readlngs,

3. Settlement and Alignnent Surveys,

4. Cathodic prolec tion nonitoring.
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G. OPEMTING LOG

A logged record shall be naintained by elther the oPeratlng personneL or the
designated alternate on dwy. The 1og shall be maintained in a bound book.
The inforEation sha1l lnc lude:

TYPical oPeracing Log Entries

1. Nornal and eEergency Eodes of operation of outlet works and/or
spillways lncluding individual Sate Position changes of the diversion
dans.

2. Flows and bypasses.

3. Startup aDd stopplng of nechanlcal equipoenc.

4. Test of scandby equlpEent for gate control.

5. Test and exercise of control devices (gates and valves).

6. Minor and najor maintenance activities including scheduled oain-
Eenance.

7 . Surveillance.

8. IniEial acknowledgenenE of energency or unusual conditions.

9. Ac ts of vaDdalistr.

10. Request and concurrence to change froE normal operation during
energency or unusual conditions.

Il. Cotrmunications necwork checks.

12. Certlflcation of Operating Instruclions review by operating person-
nel and supe rv lso r.

13. Verificatlon of RO&M exaEination.

L4. Miscellaneous itens pertinent to opera!ion, energeocy, or unusual
conditions at the structures.

A1I entrles in the bound operating Log sha1l be nade legibly in ink, dated,
and signed. Neither erasures nor i.nk eradicators shall be used to nake
corrections. lnstead, an error should be crossed out lightly so that the
incorrecl notatton is still legible after the correct entry is rnade. The log
shalI concaln a chronologi-cal record of all inportant events to provide a con-
tlnulng record of operating acclvities for future reference. This will be
helpful to provlde clues to the cause of equipnent trouble or developnent of
unusual condllions occurrins at structures,
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tl PUBLIC SAFETY AND IIEALTH

Since safety 1s of prlnary concern' and the Strawberry Aqueduct is not
attended full tlne, operatlng personnel are to note unsafe condiElons or acts
and to report Ehem to authoritiej for correction. Public use ac or near the
facillties is great for flshernen' hunters' canPers' etc' ReEoteness of the
facility fron nedical or law eoforcernent assistance is noted, No safety
equipnent is available at Ehe facillty; i.e., first-ald kits, fire
extinguishers, ladders, etc.

A lisr of law enforcernenr, nedical ald, and flre procectlon agencies foIlow.
see the coEnunica!lons Dlrectory for phone nunbers as conlained in the
Standing Operating Procedure book at UPPer Stillwater, Currant Creek' or
Soldier Creek Daus.

Fire P ro tec t 1on

Altanont
Heber City
Duchesne
Tabiona
Frul tland

Pollce P ro tec t ion

l.lasatch County Sherlff's Office
Duchesne County Sheriff I s Office
U.S. Park Police in tlashington DC

Medlcal

Heber Valley care Cenler
Heber valley C lin ic
Medlcal Cli.nlc of Duchesne

Anbulance Se rv ice

Allamont
Wasatch County EEergeDc les
Ute Trlbe AEbulance
Tablona
Duche sne
Life FIlght
Alr Med

Hospitals

Wasatch County Hospl ta I
Duchesne County Hospi.taI

It will be the responsibility of the Central Utah Water Conservancy District
Eo assure lhac personnel \rorking on or operaclng the facilities will do so in
accordance with applicable State and Federal SafeEy Regulatlons.
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I. ACC IDENT REPORTING

Accldents lnvolvlng death, serious personal lnjury, or subslanlial prop-
erty danage at the Scrawberry Aqueduct oust be lBnediately rePorted co

the reglonal office, Salt Lake city, Utah, through the Ucah Projects
Offlce, Provo, U tah.

The reglonal office will nake all necessary telegraphic rePorts to the
ConDissloner and to lhe E&R Center, Attentton D-160 and D-400' and will
ai.d in the accident investigation and PreParaEion of Forn DI-134 where
required.

Any i.ncldent whlch nay result in a Tort or ApproPriatlon Act (Irrigation)
C1aim, other than accidents nornally reported Eo the Safecy Officer,
should be reported to the Reglonal Claios officer.

2. POTENTIAL ITAZARDS

1E is anticlpated an increase in che public use of this land area will
occur. !{ost recreatlon pressure lJill be aE the designated public faci.li-

The aqueduct and appurtenant sEructures Present an attractive danger for
one who 1s inclined to explore or probe around. The thrillseeker, the
curious, the shorrof f , and even che naive could venture lnlo danger. The
spilloay chutes, drop sEructures, diversloo dams, and tunnel portals
could be treacherous due to water, algae, or ice. The outlet ltorks and
the spillway stllling basins are deep, steep, and unylelding.

Renoteness of lhls facillty frorn nedical or 1aw enforcenent assistance is
sonething to reckon nith. First-aid klcs, fire extinguishers, boats, or
other rescue equipr0ent is not available along the aqueduct. I,Iarning
slgns and fences are enployed, but surveillance on Ehe part of lhe opera-
tor i.s iEportant.

The U.S. Forest Service wil.l rnake and enforce such rules and regulations
for the use of the area as are necessary and desirable to protect the
health and safety of persons who visit. The Utah state Division of Fish
aod GaEe stock the strearDs and enforce aII laws and regulatious pertaining
to fish and gane.
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I. RESTRICTED AREAS

The Bureau of Reclanatlon has primary jurisdiction over all areas wlthlu or
surrounding the aqueduct fron which unauthorized persons are resEricted.
Slgns are installed to keep out unauthorlzed persons. Restricted areas are
rhose shich are potentlally hazardous to--or subjecl lo daoage by--the public,

PubIlc entry into chutes, stilling basins, and control houses 1s restricted by
barrier fences, Public access is liuited frorn areas surrounding hydraullc
struclures intakes and reaches of outlet channel adjacent to discharge struc-
tures subject to surging or rapld changes in water surface elevatlon during
releases. Signs warning of danger and signs prohibiting the throwing of rocks
into the hydraulic chute and stilling basins are posted adjacent to the struc-
Eures. The operator sha11 be responslble for adequate restrlctive posting of
all areas within the districtrs prinary jurisdiction which are hazardous to
the public.
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J. CIVIL DEFENSE AND SASOTAGE SECURITY PI.ANS

I. PLAN TOR PROTECTION OF FACILITIES

a. The security plan shoul.d be reviewed and revised annually'
Tioes change and prograus chich functioned in the past are not
necessarily adaptable to the Present or future.

b. Prior planning and executing nininal scrateglc Preparations
will allon use of valuable tine during an eoergency' Particularly on
preparaEions that cannot be acconplished efficlently after an

energency arlses. Phone nunbers of lhe imnediate supervisor and
locat larl enforcenen! agencies or units shaIl be Posled at all
t lne s.

c. clvil. dlsturbances are sporadic in nature and are noc
necessarlly restrlcted co urban areas. A reEoEe lacility could be a

Earget for a denonstrat ion.

d. Establish a coomunication 1ink, rrith the local l-aw enforcemenc
unit and other governmenEal agencles, Ehrough which an alert can be
received for suspected denonstrations or bonb threat and for the
requlred anlicipated assistance. Keep a1I doors, gates' and secured
areas locked whenever possible excepl in cases where noroal opera-
tion and naintenance would be inpeded during Ehe day shlft. AE the
end of the workday, all nain gates and local areas should be locked.

2. USE OF FIREARMS BY RECLAI'IATION PERSONNEL

In keeping with Reclaoalion guidelines (Reclanation Instructions 357 ,2.7)
regarding carrying and use of firearns, RecLanation enployees--including
those enployed as guards--nay not carry flrearns on Ehelr person in the
performance of their duties unless authorized !o do so by law.

Thi.s prohibitlon does not apply to soa1l-bore rifles or shoEguns nhich
are carrled i.n vehlcles by operating personnel when requlred for lhe pur-
Dose of rodent control.



K. OPERATINC INSTRUCTIONS DISTRIBUTION

Location

Nunber
of Opera t ing
Instructions

CoDies

Office at Duchesne
Central Utah Water

Conservancy Dlstric I 0 ff lce
Utah Projec ts of f ice
Upper Colorado Reglonal Office
Engineering and Research Center
Conmissloner I s o f flce

All Operating lnstructions coPies are to be kePl current. For this reason' a

linited nunber are published as requlred for official dislribuEion plus
several to be retained in the regional office for replace8enc and orher
unforeseen uses, A1I coples are nunbered for control'

I
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L. OPEMTINC INSTRUCTIONS REVISIONS

Revislons are the responslblllty of the reglonal office. At least once each
year, the operatlng Inslrrrctlons should be revielred by operatlng personnel,
project offlces, and the regional office to ensure that lnstructions are ade-
quate and current. Revlsions or deviations in 6perati.ng lnstructions shoul,d
be ascertained and either incegrated into the operating Instructions or
deleted, as appropriate.

Operati.ng procedures shall not deviate fron those stated in the operating
Instructions and Supporting Docunents nithout approprlate authorization.
Changes are nade only.rith the approval of the Regional Direccor.

Procedures and corresponding instructions that are based on:

Directlves fron the E&R Center
Concepts (0&M) visualized during design and consrruction
Hydrology
0ther dara or analyses for which an office ar the E&R Center has

reviewing responsibility

shall not be revised wirhout referral--chrough the Regional Director--to the
Chief, Divlslon of Water and Land Technieal Services, E&R Center, for con-
currence prior to inpl.enentation of the revj.sioo. Where the need for
deviation or revision develops during euergencies or criticaL operaElng con-
ditions, concurrence should be obtalned froD the appropriate authorities by
uslng the Eost expeditious neans of connunication; i.e., phooe, radio, and
faxograo.

Each revised page should show the revlsion number and revision dace, Each
Revision Sheet shoul.d be filed at the begi.nniog of each Operating Instructions
coPy to indicate currentness.

The revision Letter of Transoittal shall
authorized alternate to lndicate official
Sheet should acconpany the lelter and a
botton of each revlsed page in the lower

be signed by the Regional Director or
approval of the changes. A Revision
revlsion date shall be noted at the

right corner.
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M. SUPPORTING DOCUMENTS

Deslgnersr operating C ri Ee rLa



N. RETERENCE MATERIAL

Bureau Speclficatlons

DC-7421 - Hades and Rhode s Tunnels and Appurtenant Scructures
( includes I,Jolf Creek Siphon)

DC-7361 - Vat Diversi.on Dan and trles t Fork Pipeline
( Includes Vat Feeder Pipeline)

DC-7150 - Vat Tunnel

Db-6S55 - Strawberry Aqueduct - Currant and Layout Tunnel.s,
Diverslous, and appurlenant S t ruc Cure s
(Includes [.tater t{ollow Diversion Dan and Feeder
Pipel.ine, Layout StreaB InleE and Feeder Pipeline,
Layout Siphon, and l^lacer ttollow Siphon)

DC-6575 - Stralrberrv Acueducc - ttater Ho1low Tunnel and Channel
No. 2

DC-7038 - Currant Creek Dao
(Includes Currant Creek Pipeline and i.ts appurtenant
sEructures)

DC-7596 - North Fork Siphon

DC-1246 - Strawberry Aqueduct SEill.nater Tunnel

DC-7616 - Docs Feeder Pioellne

DC-7683 - Rhodes and I'Iln Diversions and Pioelines

Bureau Publications

Earth Manual, Second Editj.on - reprinred 1980

Polter Systens Safety Handbook - Specialists Supplenent No. 1

Paint Uanual, Thlrd Edition, I976

Concrete Manual, Elghrh Edlrion, revised 1981

Water Measurenent ManuaI, Second Edition, revised reprint 1984
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CHAPTER II

ELECTRICAL, WCHANICAL,

GENERAL DESCRIPTION OF FACILITIES

AND STRUCTUML

l.Ilthln thls chapter discusslons are nade on the description and scope of the
crlteria, location and descrlptlon, and the general plan of operations of the
feacures.

The structures and feacures within thls chapter are discussed in sequential
order fron upstrean to doltnstream as they occur in lhe aqueduct systeE,
Specific and detailed inforDation on Ehe function, hydraulics, appurtenant
features, and operatlon and oalntenance requirenents is presenEed, as
appllcable.

The purpose of this operating Instructions is to provide O&M (operation and
naintenance) personnel !dth a detailed working knowledge of the operational
schene of the features of the Straerberry AqueducE water delivery syslen and to
outline the basic operatlon and Eaintenance requireEents for each
installation.

Al1 responsi.ble operatlng personnel. should be thoroughly checked out on the
operaEioos of the facilities, including standby nethods of operatlons, aod
should be lndoctrinated on the lnportance of following the prescribed opera-
tlonal oechods and procedures. Operating personnel should faniliarize then-
selves with the details to gain a better understanding of all requisites for
attaining naximun safety and efficiency in operation.

It 19 expected that experience gained afler a period of trial operation ni11
enable operation and oalntenance supervisory personnel ro aEpltfy and supple-
nen! these criEeria by means of lnstructions posted in the structures which
house the operating equlpnenE. l'lanuf ac ture rs ' instrucEions and criteria
should be included and used ln conjunction with these criteria.

The Strawberry Aqueduct collection systeE is designed as a conbination free-
flow and pressure-flow systeE. The water delivered to the Enlarged SErawberry
Reservolr is to be used for both lrrigatlon and M&I purposes.

I. UPPER STILLWATER RESERVOIR

The principal funcclon of Upper Stillrrater DaE is to divert a flow of
nater up to 285 ftrls lnto rhe SErawberry Aqueduct. In addition, the
river outlet reorks will provlde discharges up to 29 ft3/s to naintain
ninioun streanflons in Rock Creek. Both dlversions are withdrawn through
a single vertical lnlake toser, carried through a 72-inch-dlaneter Upper
Stillwater Pi.peliae (USP) passlng underneath the daE, and then separatiBg
at the Guard cate Srrucrure (CCS).

This structure houses one nanual butlerfly valve, one controller-operaCed
butterfly valve, one ultrasonic flowneter and equipnent to transnit the
flow slgnal ro rhe Upper Srillwarer pipeline Control Srrucrure (pCS),
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UPonenterlngtheGuardGatestructure'the16-inch-dlaneterRlveroutlet
works Plpeline (RowP) separates fron the UPPer Stllltater PiPeline' Just
pasttheblfurcatlonareal6-inchbutterflyguardval'veonlheRoW?'and
r 7Z-to"tt notor-oPeraled butterfly guard valve (728F) on the USP' Valve

72BF can be operated by loca1 pushbutlon coutrol fron elther the Guard

Gate Structure, ttre PiPeline Control Structure, or nanualLy should no

power be available. The 16-inch butlerfly valve Eus! be closed manually'

A l6-inch ultrasonic flolrne!er (16UF) raeasures the flolr in the 16-inch
River Outlet Works Pipeline' Flotts frou O to 29 ft3/s will be rneasured by

16UF. The flol' signal ltill be transoitted to the PiPeline Control
structure where the f1o!' rate sill be indicated, recorded, and totalized
oo registering lns trunents.

2. UPPER STILLWATER PIPELINE

The 7 2- lnch-d iane ter pipellne connects the UPPer Stillltater DaE, Docs

Feeder Plpellne, and the UPper Sr1ll'rater PiPellne Control Scructure' The

latter structure contains the regulacing valves for the upper stillvater
pipellne, the overflow and drought release bypass, the autooatic conErol

"y"cer", and the teleoetry systeu for the suPervisory controls'

Just upstreaE of the PiPeline Conlrol Scructure, I'ocated on lhe UpPer

Srillwarer PipeIine, ts the Flow Measuring Structure containlng a 72-inch
ultrasoolc flouEeter. The flo\.Beler (72UF) Eeasures flolts in the USP'

The flo!' slgnal wl1I be transnitted to the Pcs' Irhere lhe flow rill be

lndlcated, recorded, and totalized on reSlstering i.ostrumenls.

Upon entering the Pipellne Control Structure ' the 72-inch UPper
Siillnater Pipeline bifurcates into tllo 54-inch-d lane te r Plpes. 0n each
54-inch pipe ls located a 54-inch notor-oPerated butterfly guard valve,
folloned by a 54-inch regulating sleeve valve. The two S4-inch butcerfly
valves are to be used for lsolatlog the sleeve valves for Eaintenance
and/or operational problens. These bulterfly valves w111 be operated froo
the Pipellne Concrol Struclure wlth loca1 pushbucton coDtrol only, or
should power be Lost, Eanually.

Froo the control structure, dosnstream ro the UpPer StlllwaEer Tunnel' the
pipeline has a 90-inch inslde dianeter, to acconmodace che design Q of
ias tr3 lt. Releases to Stllhrater Tunoel can be nade when the reservoir
leveI 1s above elevation 8,028.4. Above lhls elevatlon' flow control of
rhe tunnel ls acconpllshed by local autonatlc oPeration of the tt{o 54-lnch
motor-operated sleeve valves (54SVI and 54SV2) iD coEbina^tion I'lth the
flowmeter 72UF. Any desired f lold, to a naxinun of 285 ftr/s, Is seE on

the floIJ controller locally at the PiPeline Control structure. once a

fIo!, settlng 1s lnput, the two sleeve valves using flonneter 72UF nodul'ate
unEll the f1ow setttng is achieved. Belon elevation 8,043.0' however,
hydraullc losses lu the USP 1lnlt the naxlnum releases that can be nade to
less than 285 tt3 ls. The naxiouo releases gradually decrease unEil at
elevatlon 8,028,4, the control siIl in Ehe PCS' no Eore water cao be

dlscharged into Stillltater Tunnel. Manual control of either of the two
sleeve valves ls also posslble by use of a pushbutton concrol located on
the controller.



water exlting fron each of the 54-lnch sleeve valves floss under separaEe
orflce plates lnto the 90-lnch-d lane te r UPPer SEllhtaler PlPellne and
Stilhrater Tunnel. ShouLd ltater be required to ^ satlsfy nlninun
sEreanflons ln drought years, or should nore than 285 63r/s be released to
the tunnel, the sater rill be dlrected back to Rock Creek by the overflow
and/or Drought Release Bypasg Channel. ^ This consists of trro nanual s1lde
gates for drought releases up to 220 ftJ/s and an overflolr r,reir for excess
tunoel floss and/or rapld draltdottu of the reservoir, An oPeu channel rrlll
convey thls rsater back to Rock Creek. High water level alarns have been
included to lndicate nheu these conditlons occur.

3. DOCS DIVERS1ON DAM

Docs Dlversion DaE and Pipellne is built on the South Fork of Rock Creek.
This plpeline systen consists of an unregulated diversion dan, located
hlgher chan the Upper SElllvater Reservoir, dlverting up to 100 ftrls of
water into the Stralrberry Aqueduct and/or Upper Stillwater Reservoir
dependlng upon operations. A bypass plpe will relntroduce the requlred
fishery flows back into the South Fork.

The diversion structure consists of a reinforced concrete drop inlet
structure leading to the feeder pipeline. Flol's i.n excess of those
required for dlverslon r.ill pass over the inlec gratlng lrhich 1s located
at streanbed elevation. Elevation of the toD of active conservatlon 1s
8,198.0.

4. DOCS FEEDER PIPELINE

Docs Feeder Pipeline ls 0.8 nile 1o length and wlll handle flows fron O to
100 ftJ/s, dropping fron the dlverslon structure down to the Upper
Stilhrater Pipeline. The only controls provided for on Docs pipeline will
be an ultra-sonic flowneter and a Eenually operated butterfly guard val-ve
located on Ehe Docs Feeder Pipeline coonection Structure. The ullrasonlc
flosueler slgnal wl11 be transEltted to the plpeline Control Structure,
where the f1o!, rate will be indlcated, recorded, and Eotalized on
registerlng lnstruments.

5. STILLWATER TUNNEL

The 8.l-nile-1oDg Stilhrater TunneI has an Inslde dlaBeter of 90 inches
and a design capacity of 285 ft3/s, The Srilllracer Outler portal s!ruc-
ture provides a connection between the Stillwater Tunnel. and North Fork
Si.phon. Vehicular and nan access for inspectlon and naintenance of the
tunnel and siphon ls provlded at the struclure, as re11 as ventlLation
openings to ventilete the tunnel and the free flov portlon of the siphon
during operation. Use of the vehicular access at the inlet structure ls
preferred because of the sloped ranp.

A nanually operated cover 1s provided in the struccure !o open a l2-inchpipeline deslgned to drain water fron the cunnel which Day seep through
Ehe lining. while the system is shuE donD for inspectlon and naintenance.
Thls draln systen is not lntended to drain lhe cunnel when lt is full, and
the drain cover can only be opened when there is llttle or no r.ater in Ehetunnel. There ls a eurb provided to insure thls water does oot flow our
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The North Fork Plpellne beglns at the outlet of Stilltlater Tunnel with
9o-inch-d lane te r PiPe designed for 285 ggJls of free flow' Froo lhe

ourlet portal, the PlPeline extends aPProxioately 1,560 feec along the

hlflside to a point at wtlich lbe siPhon starts down che hillside' An

18-inch-d iaue ter a1r venc is provlded at this Point Eo "eDcilate lhe

transltlon fron open Eo pressure flow.

7. NORTII FORK SIPHON

of lhe structure through the vehlcular access when Ehe vehlcular access

door 19 oPeD.

6. NORTH FORK PIPELINE

a. BLOIIoFF STRUCTURE

The North Fork Siphon taPers to a 7 2-inch-di.ane ler PiPe at thls polnt and

f1o!ts under Pressure foi approxloately 4,660 feet across the North Fork

Canyon. The doonstrean hal} of the siPhon ls designed for 305 frrls' Ic
is anticlDated the upstreau half of the slphon wlll convey less than 285

1137s ln spring and sunmer when tlades Feeder PlPeline 1s conveyiog its
full capaclty. Under naximuu f 1o!t condicions' Ehe Eransition lo Pressure
flor occurs at elevation 7,94L.9. For snaller f1ows, rhe transicion
occurs at lolrer elevatlons itilhln lhe PiPe. This lrausition w111 approach

the pool leve1 1n the siPhon (elevatioD 7,9L7 '64) as the flow approaches

zero, see dralting 66-D-2281 ' ApPendlx A.

A tee tntersectlon incorporaled ln the blotJof f structure ln the botton of
the canyon provldes for jO tt3/s of flon inEo North Fork SiPhon fron l{ades

Feeder PipeIlne.

The downstrean end of thf slPhon connecEs to the inlet of Hades Tunnel and

is destgned for 305 ft3/s ;ith the flou changing fron pressure to free
flow at the llades Inlet Portal struclure.

The btowoff slructure serves to house a nurober of features designed
ro alal ln tbe operation and nalnEenaEce of both North Fork Siphon and

ltades Feeder P1pellne.

A 24-inch butterfly valve (24 MBV) isolates and controls the flor{
fron the Hades Feede! PiPellne lnco the North Fork siPhon' A slngle
pach ullrasonlc flonneter is included on lhe l{ades line to allow
nonitoring of flow rates entering the slphon froE llades Creek

Diverslou. The valve and flosoeter will be operated and nonitored
froo the bloero f f structure.

Blonoff piplng ls Provitled to allow either the siPhoo or the l{ades

Llne or boch to be drained. Each draln systeD has a 4-1nch valve
rhich !,il1 act as a guard valve to isolate the dralDlines froo the
high pressure Plpelines. When the gate valves ere oPened' the flow
trriouitr each <tiain will be controlled by a 4-lnch butterfly valve'
Just rlorrnstream fron the butterfly control valve on the drainline is
a pressure guage wlth j.solatlon valve' The Pressure in the draln-
ltnes will bt nonitored to calculaCe velocity to lnsure the velocity
ln che drainline does no! exceed 30 feet per second.
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8.

It ls antlclpated that lhe butterfly draln valves w111 be subject to
cavlcatloo probleEs and nay need to be rePlaced Pertodlcall.y. Thls
replacenent can be done uhlle the slpbon reuains ln oPeralion since
the gate valves will lsolate the dralnlines fron the hlgh heads in
Ehe p ipe 1lne s.

ITADES CREEK DIVERSION DA}I

The tlades Diverslon structure ni11 dlvert !|ater into the 2'5-nile-long
burled feeder pipeline for conveyance. IE 1s a droP stredn lnlet wich
unheated crash-racks. llades Feeder Pipellne (HI'P) 1s a 30-inch PiPeline
that begins at the dlversion structure and tapers to a 24-inch pipellne at
approxinately 575 feet froD the Nor-lh Fork Siphon (NFS). The 24-inch
plpeline has a deslgn flow of 30 ftr/s. lloltever, lhe dlversion flow 1s
unregulated and i.s controlled by the available pressure head at the diver-
slon ^sl!e. Therefore, nheD the streanflolr ls less than approxlnately
35 ftr/s, the strean inlet rrill dlvert all stre-anflow into ttFP except for
a nlnlnun dowastrean flow requlrenent of 1.5 ftJ/s.. The naxinuo diverslon
fLow in HFP rrhen Hades Creek water surface^ at the diverslon slte 1s at
flood elevatlon 8,005 1s approxloately 36 ttJ/s,

The 18- by l8-inch casc lron slide gate ls a local nanually controlled
Eotor-operated gate thal provides ninlnuo dosnstrean flows and continuous
sluicing actlon. During nornal operatiag conditloos the gate wl11 be
partially open to provide approxinately 1.5 fcrls downstrean bypass.
Short-terD ful1 slulclng is al.loned when required to clear large debris
froo Ehe structure. The slide gate is heated to al1ow year-round opera-
tion.

The 30- by 30-lnch cast lron slide gate is a local nanuall.y controlled
noEor-operaled gate to be used to stop Ehe dlversion flow iuto llades
Feeder Pipel.lne vhen lt is required to lsolate and draln the line. The
gate is fully open durlng norual operarlog condltions. The sllde gate is
heaced to a1low year-round operatlon,

The Hades Creek water Level Recorder ls a local contlnuous recorder indi-
cating nater depth through a rrV'r no-tch nei.r, Depths correspondlng to
0 ftJls through approxiraately 2.5 ttr/s will be recorded co verify the
Einlmun strean bypass requlred for dosnstrearl water rlghts. Larger flow
depths are not recorded. A one-year paper cnart is produced as a
penurneut record of screan bypass flons.

9. IIADES CREEK FEEDER PIPELINE

The Hades Creek Feeder Pipellne enters the Strawberry Aqueduct near the
Didpoiot of the North Fork Siphon. The blowoff slrucEure at thls Tee
houses the ultrasonlc flourneter, 24-inch ttlotor-operaEed butterfly valve
and other gauges and snall valves. The blosoff struciure serves to house
a nunber of features deslgned to ald in the operation and Baintenance of
botb North Fork Slphon (NFS) and Hades Feeder Pipeline (HFP).

A 24-lnch butterfly valve is provided on rhe HFP side of the NFS-HFP tee
incersection to isolate the HFP and NFS floss frou each other. A single
path ultrasonlc f lolrneter is lncluded on the HFP to allor{ renote ooni-
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corlng and recordtng of flolt rates enterlng the NFS fron gFP. The isola-
tlon valve and flonaeter will be operated and nonltored fron the NFs
blowoff structure. Flov through Stllhrater TunneL Eust be controlled to
nor allolr ttre combined flon entering Hades Tuunel to exceed 305 ft3/s.

Blowoff plping 1s provided to allos NFS, HFP, or both to be drained. Each
draLn systeo has a 4-lnch gate valve (4GVl and 4GV2) whlch !ri1l ac! as a
guard valve to lsolate the drainlioes frou the high pressure pipelines if
lhe dosnstreao butterfly valves requlre renoval for inspection or repalr.
The gate valves are fu1ly open durlng nornal operacing condltions. When
draining of NFS or HfP is required, the butterfly valves (4Bv1, 48V2, or
both) shall be opened only the anount required co produce 60 lb/inz naxi-
nun pressure readlng at pressure gauge with valve and stopcock. Thls will
Iioit Ehe velocity through che ori.flce plate ro approxin:ltely 70 ftls.

IE 1s anclcipated rhar 4BV1 and 4BV2 w111 be subject ro cavj.tation daEage
and Bay. need to be replaced periodically. Thi.s replacenent can be done
during operatlon of NFS and tlFP by closing 4GVl and 4GV2, rhlch will iso-
late the dralnllnes fron their hieh heads.

a. FII.LING HADES FEEDER PIPELINE

The filling rate of Hades Feeder Pipellne Bus! be restricred ro
3 ftrls. Thls filllng rate w111. creale approxlnately 2 Ib/h2
pressure dlfferentlal ( the naxlnun reconmeuded value) across the
2-inch alr valves, The portlon of the pipeltne which ls served by
Z-iuch alr valves is froro Sration 45+00 to Station 156+00. Filline
of this portion ac rhe rare of 2 tt3/s wiII rake approximarely !
hours. The portlon froE Station 10+00 Eo Srarion 45+00 nay be filled
at a rate of 5 ftrls and will cake approxinately 0.5 hour to fill.
Gate openlngs ate 2 314 lnch and 5 l/4 lnch respectlvely.

b. DRAININC IIADES FEEDER PIPELINE

The dralnlnS rate of l{ades Feeder Pipeline (ttFp) is restrlcted ro
3 ftJ/s at each blowoff structure. This will prevent excesslve ero-
slon of the outlet channels. llhen nornal dralning of ltFp is
requlred, the followlng aequence shall be followed:

(1) fully open 4Bl until air beglns !o enter at 2AVl
( approxlnacely 3 hours )

(2) fu1ly open 482 unc1l atr beglns ro enrer at 2AV2
(approxlnacely 3 hours )

(3) fu1ly open 4B3 until air begins ro enrer at 2AV3
(approxinately 1/2 hour )

(4) fu1l.y open 484 (dral.n tine approxluately 2 hours)
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Isolated low polnts near each blowoff will require punping to unwater
the plpeline. The estioated volune of water to be punped after gra-
vlry dralnlng is llsted belorr:

Structure Volune ( gallons )

5,500
19, r00
12,4OO
8, 300

48l
4R2
4R3
4R4

Under energency condltlong all blowoffs nay be
regard to sequenclng. Prior !o refilllng, al1
be renoved and lnspected for cavltatlon danage.

IIADES TUNNEL

opened fully wl thout
blowoff valves s ha 11.

10.

The llades Tunnel extends 4,2 niles fron the North Fork Siphon to the WesE
Creek Pipeline. IE is deslgned to handle up to 305 ftJls aud is 8 feet
3 inches lnstde dianeter. The llades Tunnel Inlet Portal struccure pro-
vides a connection betreen the North Fork Siphon and Hades Tuunel. Man
access 1s provlded to allon exlE froE Ehe tunnel during inspectlon, No
vehlcuLar access to the portal will be provlded at this location.
Ventilatlon openings are incorporated in the structure to ventilate the
tunnel and the portion of che siphon nhere flow changes fron pressurized
co free flow. FloIJ accretion ls due to seepage into the tunnel.

A vehlcle access lnto the tunnel has been provided at the outi,et portal
shere the Rhodes and IJin Feeder Pipelines enEer Hades Tunnel outlet struc-
ture. Please see Paragraph 15. Rhodes Tunnel for addltioaal inforoation
pertai.nlag to inlet and oucler s rrIEfiiEEJTEr h runnels.

1I. WIN DIVERSION DAM

Win Diversion Structure ulLI divert sater fron firin Creek lnto a buried
l8 inch PVC feeder plpelloe for conveyance. The diversion structure w111
be located about L,100 feet upatrean fron the confluence of TwlD and Wolf
Creeks and wll.l consist of a relnforced concrele drop inlet structure thac
will take flows up to 5 second feet lnto rhe feeder llne. The reoaining
flov w111 pass over a gratlng which will be located at slreanbed eleva-
tion. A sllde gate will regulate flolrs into the Win Feeder pipeline.

L2. WIN FEEDER P IP ELINE

Win Feeder Plpeline ls an l8-inch-dianerer plpe, 3,400 feet long. Ir con-
veys the diverted water to the collectlon sygler! at the head of the Wolf
Creek Plpeline. Filling and dralnage restrlctions apply.

13. RHODES DIVERSION DAT.

Rhodes Diverslon wl11 divert warer (up
through an 18-inch feeder plpellne and
structure conslsts of a cast-in-place
nanually operated slide ga te s.

to 30 ftJls) fron Wolf Creek
an l8-inch sluiceway pipe. The
drop lnIet wlEh trashracks and
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l.r . RHODES FEEDER PIPELINE

The Rhodes Feeder Plpellne is deslgned
cooslstg of approxloately 700 llnear
tures (lnstruoent shelters) are to be
Feeder Pipellnes to regufate flow into

15. WOLF CREEK PIPELINE

to handl.e flows up to 30 ftrls and
feet of plpe. Flou-control struc-
constructed on both Rhodes and Win
the Hades TunneI ouclet structure.

The burled wolf creek Pipeline w1ll begin at the outlet Portal of l{ades
Tunnel. The pipeline wlIl be reinforced precast concrete pipe 7 feet in
dianeter ulth a carrylng capacicy of 325 EtJ/s. It ltill convey Bonneville
UniE I.ater across wolf Creek Canyon, running in a southwesterly direction
approxi.nately 0.1 nile to the inlet portal of Rhodes Tunnel.

16. RHODES TUNNEL

The 0.8 nlle length of Rhodes Tunnel is 8 feet 3 inch inslde diaoeter and
designed f.or a 325 ftrls flow. Thls tunnel connects the wolf Creek
Pipeline and the l{est Fork Pipeli.ne. The Rhodes Tunnel has a power cab}e
and raceway cencrally located at the top and for the fu1l length of the
tunnel. The cable enters and exits through a 4-inch-dianeter neEal con-
dulE construcEed slthin lhe concrete linlng of the iolet aod outlet closed
transitlons. The power cable connects to snitchgear in Ehe switchgear
protective structure Iocated alongside the Rhodes Tunnel inlet structure.

The flows through Rhodes Tuunel wilL be those through Hades Tunnel and
additiooal flows which derive fron the tlin Diversion aod Ehe Rhodes
Diversion or conbirations lhereof. Both diversions will feed into the
syslen al Ehe llades Tunnel outlet structure.

The lnlet and outlec structure has an air veuc shaft with a 3- by 3-foot
louver openlng fitted wlth Ewo 18- by 36-inch counter-balanced danpers ro
provlde for air flow. These louvers shouLd renain open during nornal.
operation. They should be closed during an extended nonoperational period
during the winter rnonths Eo prevenc the circulation of cold air.
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ACCESS TO STRUCTUXES

Before enterlng Ehe Hades or Rhodes Tuonels, lhe condttions stated
ln Itens of Speclal Inportance - Tunnels, Eust be strlctly adhered
EO.

Vehicular and personnel access to each of che tunnels is provided for
at the outlet structures. Persoonel access only ls provided for al
the lnlet strucEures. Thls access 1s through a 2-fooc-6-inch by
6-foot-8-inch netal door located on the side of the air shafl. Fixed
and noveable ladders are provided.

For the Rhodes Tunnel, both vehicular and personnel access ls pro-
vided for only through the access adlt, by opening a hinged netal
access door located about 10 feet in6ide the adit. The door 1s
locked on the oucside.

b. INLET STRUCTURES

r7-

Access for personnel only is provided for at each of the tunnel iolet
s E ruc tures .

WEST FORK PIPELINE

The West Fork Pipellne is approxlEateLy 4,2 Eiles long and conveys water
from the Rhodes Tunnel outlet to the Vat Tunnel inle!. Class B and
heavier 78-inch-dianeter relnforced concrete cylinder pressure pipe with
type R2 joints has been installed except ber'reeu ApproxlEare Starions
839+50 to 848+00 where steel pipe 

-is 

installed. The plpe ls buried
nith a mininuo of 4 feet of cover under the west Fork Duchesne Rlver road,
a rnlniouu of 5 feet of cover near the river, and a ninlmun cover of 3 feec
elsewhere.

Steel pipe was required due to hillside insrabiliry and novenenr. Six
burled sleeve-type couplings are provided to a1low sone Eovenent of the
steel pipe jolnts, 1.e., openlng of a joint due to downhlll novenen! of
surrounding earth naterial, Loogitudinal restraint 1s provided at each
coupling to prevent longltudinal separation of the plpe. Three expansion
jolncs are provided !o al1ow exrension of the pipe. The plpe is coal-rar
epoxy Iined and coated aDd Lrrapped with the polyken systeo to alloIJ
greater deflection of the pipe than nould be possible wlth cernent lining
and coatlng. In additlon, three expansion joint structures are provided
through the earthflolr area. The walls of the expansion ioinr sErucEures
are deslgned to resisE at-rest earrh pressur"s of 96 lbftt2 per foot of
depth with a load factor of 1,7. PreeasE roof slabs are designed to sup-
port wheel loads equal to 150 percent of HS20 truck rdheel loads. The roof
slabs are post-tensioned co provide an lntegral roof slab wlth shear
traosfer between precast elenents. The structures are deslgned to preven!
the lnfiltration of ground water, and a drain is provi.ded !o release any
water wtrich accuDulates IJiEhin the structures.

Anc11lary structures and features pertinent to and assoclated l'ich thepipellne lnclude a flow measuring s!ructure, subsurface and horlzontal
dralns, individual access nanholes, blowoffs with oanholes. air valves
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rlth nanholes, end air vents sized
Incllnoneters have been lnstalled along

a. ANCILTARIES

to provlde for personnel access.
the allgnDeot.

FloU Eeasuring structure. The floe neasurlng structure is located
approxlEately 200 feet upstreaE froE the Vat Tunnel inle! sEructure
and houses a 78-inch flow tube, flow transEi!ter, and electrlcal
tnstallations. The reinforced coucrete structurer 24 feet 4 inches
long by 17 feet 4 lnches wide, is iasulaced for ulntertiEe operatloo.
The structure ls beLow ground and has a personnef access hatch and
fixed ladder located in one corner of the structure; seven coocrete
hatch planks on the roof, centrally located above the 78-lnch fLow
tube, provide aceess for repalr or renoval of the flolr tube or olher
lnstallatlons. The structure is designed for I foot of earth cover
over the hatch planks, plus an allowable vehlcular load equal ro the
Hl0-44 truck load on che loose earrh.

VeDtilation lntake and exhausr plping is provided rhrough rhe roof ar
opposite corDers of Ehe structure. A sunp and suEp punp are
installed in the f1oor. The sunp discharge pipe is enbedded iq the
dorrnstrean !ra1l and extends upward Ehrough the sal1 with the
discharge outlet locared near the top of the access facility. A
frane draln pipe Eo draln water froE the access cover and frane is
enbedded ln and extends dorn through che wall to the sunp.

Air valve with nanhole structures. These structures are lnsulated,
@inch-di.aneter reinforced conc re te
pressure plpe extendlng froo the lloe pipe to ground leve1. The
struclures house coobination air-i.nlet and a i r-re lea se-type valve
assenbli.es lnstalled in conjuDction with and on top of an access
nanhole, fixed access ladder, air vent plping, and a 5-lnch-dianeEer
by 6-lnch-deep sump,

The valve sith nanhole LnsEallation 1s destgned to release air during
filling of the plpellnes, to release any accuuulatLon of air during
Ehe operatloo of the pipeline systen, or to adolt air to enter a
reach of pipe during drainage operations. Alr valves are speclfied
aE high points on the sysleE.

An advantage of this conbiDatlon is that the relatively Large outlet
nozzle for the nanhole lri1l act as a lrap to collec! alr bubbles for
discharge through the air valve. The burterfly gate valve installed
betlreen the plpeline and the air valve nust be open ac all tlnes.
When an air valve 1s being lnspected, lts gate valve also shouLd be
checked by closing 1t and then opening 1r. A petcock on the alr
valve Ls provided so thac an lnspector wry ascertaiD thac lhe valve
ls funcclonlng properly. Opening the petcock should allow a snall
aoount of alr to be enitted, followed by a jet of vater. If a large
volume of alr escapes, the alr valve is not working as lt should.
Operatlon and naintenance of the alr valves should be 1n accordance
with the manufacturer's ins lruc t lons .

structures. These scructures house blowoff
valve installatioEs aDd access rnanholes located jus! upstrean fron
Blonoff with nanhole
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the blowoff valves. The square-shaped, reinforced concrete struc-
tures extend froo lhe ful1y c onc re te-encased 1lne PiPe to ground

surface. Access is provlded lhrough a hlnged EeEal cover on the top
of the structure; a flxed steel ladder also 1s provided' Blowoffs
are lnstalled at.1or. Polnls ln the PiPellne to Pernit dralning or
flushing, 1f required.

Four of the requlred flve blottoffs dlscharge to either 36- or 48-inch
vertically installed relnforced concre!e Pressure PIPe stllling
wells. The blowoff at Statlon 822+00 extends 2 feet 6 inches above
the floor of the structure and has a 125-pound cas! lroo blind flange
nhlch w111 requlre renoval after draining operatlons to allolt traPped
sacer to be punped out. Since the bloltoffs are located in forested
areas, care nust be exerclsed in releasing the discharge to avold
danaging the surroundtng landscape, by adjusting the valve opening.

Duriog perlodlc lnspections' the bloeoff valves sha11 be opened and
cLosed to check the valve operatlon. If wacer ls dlscharged durlng
this procedures, the valve shal1 be opened and closed slowly to pre-
ven! or nlninlze excesslve pressure surges (drops or rises) due to
hydraullc transiencs.

If it ts desirable to unrater the piPeline conpletely, 1t tlIl be
Becessary to lnsert a suctlon line inlo the PiPe and resort lo
puuplng. As air nust be adnilted to the PlPe, alr valves should be
inspected before draiolng to ensure that they ere ln ProPer oorklng
order.

Operatlon and oaintenance of the valves should be 1n accordance Isith
the oanufacturer's 1ns tructions.

lndividual access oanholeg. Indlvidual access nanholes, other
ffi alr varves and blosoff structures,
been provlded on the pipeline at Slations 877+96 and 906+00 and
buried nortar-covered blind-flanged nozzle type.

lhan
have
are

Eorizontal and subsurface drains, The horizontal drains are dif-
ffi in that they sere to be instalred
a ninlnun of 4 feet beneath lhe pipellne invert Prior to pipe trench
excavation. The purpose for these horlzontal drains was to help sta-
b111ze the hlllside through which the trench passed by dewatering
saturated naterial and/or to keep slopes fron beconing saturated.

The perforated, 5-lnch-dlanerer dralns speclfied for the uphill slde
of the pipellue trench are ideullfled as subsurface dralns Eo

distinguish their purpose fron the purpose of the horizonlal drains.
Perforated ptpe lras speclfied to eontrol rdaler which could percolate
through the select naterlal used for bedding around the pipe and to
control sa!er whlch could saturale the exlstlng troubLesone geologic
fornatlons at various stretches along the pipellne alignnent. These
drains are designed to collect any waler in the seLec! Eaterlal and
safely di.scharge the collected dralnage \{ater.

During routine lnspectlous of the plpe1ine, these dralns should be
inspected to ensure that the oulecs are free of debrls, The pipe



drain outlets and coarse gravel Ptotective blankets should be

lnspected regularly for the Presence of snall aninals and nests'
sediment, weeds, and/or rrash lthich tD:ry cause blockage.

Air vents. Alr venEs are lnsta1led at Stations 808+50 and 827+00 to
iTGf-trrg" volumes of air to enler and exit the PiPeline during
dralning and filling of the PlPeline and during periods of flos less
than design f 1o!r.

b. OPERATION AND FILLING PROCEDURES

The pipellne ls deslgned for a naxlnum internal head of 250 feet and
a ,tsaxlnlrr! design flo!' of. 325 f.t3/s. Under sooe flow conditions,
three reaches of pipeline nay perforu as free-flon siphon inlets.
These locations are fron Station 752+00 to about Station 753+00'
Statioo 808+50 to about station 811+00, and statlon 827+00 to about
Station 829+00. Tbe oater in these reaches !'i1l flov aE high veloci-
ties and r11l fill the pi.pe only partialJ.y. The air vents are pro-
vided at SEatlons 808+50 and 827+00 to acconmodaEe alrflow deuaads
and preven! blowback reaches. The enti.re pipeline nill run full and
under pressure during operacions at the deslgo flow of 325 Et)ls.

Filting. The filling rale should not exceed L6 f.t3/s.

Although the earth cover over nost of the pipeline length exceeds 3
feet, a olninum of 3 feet of cover was speclfied. It !.as assuned
rhat shen upstrean porllona of the SErawberry Aqueduct are finished,
there rill be sooe flow in the plpeline at all tlnes. I,lith con-
tinuous flow, ice should not forn in the plpe durlng the winter.

Addltional cover over the pipe was provided at the West Fork Duchesne
River crossi.ng reaches in the flood plaln along this rlver, and at
other oejor drainage crossings of the pipellne to provide for lhe
naxinun anticipated locaL ftood scour. I{owever, to protect the pipe-
line ln the flood plain ( Station 834+00 to SEation 905+00 and
Statlon 936+00 to Statlon 957+00) fron flotati.on during or after a
severe flood, 1t was specifled to fill this reach with water soon
after it was conpleted by the contractor. The enpcy pipe wlll not
float unless the cover is eroded to nithln about 3 feet of the top of
rhe plpe.

Before f111ing the pipellne, a thorough inspection of all facilities
firsc should be nade including the following itens:

( 1) Deternine whlch portlon or portions of pipeline require
filllng and to shat degree.

(2) The 8-lnch butterfly valves a! the air valve assenblies,
located in the nanholes a! Stacions 788+75 and 935+90. Elust be
fu1ly open.

(3) At each of the four btot{off r{ith nanhole insrallatlons r,rhich
discharge to stil.ling lrells, che bloeoff valves initially should
be opened to flush out any debrls, then the valves should be



fu1ly closed. The nanhole covers should be bolted t18ht. At
the blosoff al Statlon 822+00, the bllnd flange first nust be
removed and a temporary dlscharge 1lne connected. Then the
valve should be opened to flush out any debris, then fu1ly
closed. Rep.lace the bllnd flange ensuring 1t and the nanhole
cover are bolted t lghl .

(4) Eosure that the f lotmetering equlpnent ln the flow neasuring
structure is functionLng properly.

(5) The t$o air vents should be lnspected to eusure that they
are operaCional and fhat vent plping is free of obstructions.

(5) Inspection of Vat Tunnel lncluslve of the inlet and outlet
structures ous! be nade to ensure that all equlpnent, tools,
construction rnaterials, loose concrete and rocks, and any other
objects which could daEage the tunnel or structures are renoved.
No personnel should be pernitted 1n the plpeline, tunnel, or
structures during the filling and/or operatlon of Wes! Fork
Plpe1lne.

(7) Each of the tlro nocor-operated slide gate6, tno Eotor-
operated butterfly valves, and flonmeteriDg equipBent associated
IJlth the vat Feeder Pipeline should be in aD operational and
worklDg status. Flow frorn Vat Diverslon nay be used co par-
tially filL lJesr Fork Pipeline.

(8) After the fllling operation, check the ground along the ful1
length of the plpellne and around the blonoffs for any slgns of
seepage or posslble breaks. If seepage or a break is detected,
the plpe dusc be dralned and the defects repaired.

DEWATERING

Cooplete unwaEerlng of West Fork Ptpellne can be accomplished only
through the ^bloeroffs. The maxinuu rate of delratering should not
exceed 16 ftrls.

Before any dewatering operation 1s begun, operating personnel should
evaluate each blowoff locatlon to deEerEine the capability of 1ocal
natural drainage channels to traDsport the water to be dlscharged.
Consideration should be glven to the cuoulatlve effects of discharge
fron several blonoffs in the saoe basin with respect to the carrying
capacity of lolrer channels. Care oust be exercised in releasi.ng the
dl.scharge to avold danage to the surrounding laodscape.

When a portion of plpellne or rhe entire pipeline is requlred to be
drained, the blowoffs hlghest ln the elevatloo should be opened first
and dralned. Unwarering at successively lower levels should take
place ln sequence. The object of this procedures is to reduce Ehe
volune and eroslve power of the lnitlal bl.oroff discharge. The
bloroff butterfly vaLves should be opened or closed at a slow rate in
order !o ninlnize pressure drops or rises caused by water hanmer.
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A cor0plete dewatering oPeration will require the use of a portable puup

to renove resldual 'dater after flrst drai.ning as nuch water as
possible by gravlty. The residuat Fater in the line then should be

renoved by using a portable punp rlth a flexible intake hose rrhlch
can be inserted into and lonered down the riser PiPe until its intake
end i.s approxinately at the low Point of Ehe Pipeline invert. The

portable punp should be of a tyPe which is operated by a pneunatic or
electric urotor to avoid carbon nonoxide Poisoning.

Each blowoff butterfly valve should be closed innediately after the
adjacent pipe is drained so that insects, rodents, debris, eEc.' can-
not enter the valve asserobly or the i.nside of the piPeline. Air
valves should be inspected before draining to ascertain Ehat ehey are
in proper sorking order !o adoit air. After the sysleE has been in
routlne operation for sone tioe, requlred draining should, when
possible, be scheduled during Periods of 1ow flows or non-use. A
good systen of connunications is a prerequisite for an efflcient
filllng or unwaEering ope ra t ion .

RefilLing of the pipeline should be acconplished
manner as the lniEial filline.

d. NORMAL OPEMTION

ln the

AfEer che ptpeline is fil1ed and all ancillaries have been
de!erEined to be functlonal, the f 1o,, through the PiPellne r^ri11

have to be reeulated so as not to exceed 325 ff /s.

18.

The flow through the pipeline wilI
Upper Stilh,rater Reservoir, (2) rhe
Diversion, (4) the Win Diversion, or

VAT DIVERSION DAM

derive fron (l) releases fron
Hades Diversion, (3) the Rhodes
(5) a coobination Ehereof.

The features for the Vat diversion ltere constructed under Specifications
No. DC-7361. The princlpal corDponents of the diversion are an enbanknent
dan and its appurtenant sp11lway, sluiceway, headworks conplex, strean
bypass and flow measuring structure, and bridge. other conPonenEs are the
Vat Feeder Pipellne and its flow control siructure.

The diversion, located on the I,Jest Fork Duchesne River, is designed to
EainEain a regulating- reservoir of 40 acre-feec and is capable of
dlverting up to 300 ftJ/s of water to the Stra!.berry Aqueduct. Delivery
is nade through the vat Feeder Pipeline to the Vat Tunnel inlet portal
structure. Water will be diverted throughout the year. The diversion
w111 be autoEatically controlled and operated onsite, dependently on l.Jest
Fork Pipeline fLow.

The expected sedinent load at che dan is 10,630 t/yr. Bedload ls expected
to be 25 percent of the suspended sedinent (2,660 t/yr). Sedinent oay
have to be renoved froE the reservoir a! approxiEately 8-year intervals,
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a, EMBANKMENT DAM

The zoned coDpacted eEbanknent dan is approxlnately 575 feet long
wlth a naxlnum heighl of 22 feet. The crest ls 20 feet wide and pro-
vides for vehlcular access to the vat Tunnel lnlet portal area.

AppurEenant to the dau are an ogee-tyPe sPilluay, a radial-gated
sluiceway, a headworks cornplex, a gated screaE byPass, lwo gated
outlets to the Vat Feeder PipeIine, and a bridge over the spillway
and s luicenay.

The crest el.evatlon ls set to provide a mininun freeboard of 4.0 feet
above a 50-year floodwater surface and a nlninun freeboard of 3.0
feet above a 100-year floodrdater surface.

Inspectlon of the enbankuent should be nade at frequent lntervals,
especlall.y after floodflorrs or periods of sustained high-velocity
winds. Speclal atten!ion should be given to evidence of cracks,
seeps, sloughs, or subsidence, and darnage to the slope protection
such as rlprap dlsplacenent and other slgns of erosioa or deteriora-
tlon. Renedial oeasures should be takeo lf aoy of these condltious
ex1st.

b. SP ILLWAY

The 50-fooc-wlde ogee-type splllway ts designed to pass a 50-year
floodflow of 1,500 ftJ/s at a reservolr lrater surface elevatloo of
7 ,8L4.9, The crest elevation is 7,811,00 feet, which is 0.5 foot
higher than the reservoir water surface required to divert 300 ftr/s
1n co the headworks .

Weep holes ln lhe chute blocks at the doernstrean end of the gravity
section are connected Eo a contlnuous plpe drain lnside a zoned sand-
and-gravel ftlter. The purpose of this drainage systeo is to reduce
uplift pressures underneath the structure, A periodic exanina!ion of
Ehe weep holes should be nade to see if they are functioulng pro-
perly, The dlscharge noroally should be clear. If the discharge
becomes turbid, a fallure of the lnverted fitter is probable and an
iEmediate investlgalion 1s indicated, The seep holes should be open
at all Elnes to allow free drainage of the filter and prevent
excesslve uplift. lf the discharge fron the r.eep holes becones pro-
jected, indicatlng both excesslve pressure and excessive discharge,
an investigatlon should be nade to deternlne the source of the
leakage and corrective action should !o taken.

The riprap dormstrean fron the struclure should be inspected after
each flood flon, and aIl renoved or displaced rlprap should be
replaced. The crest of the spillway should be kept free of fa1len
trees and other debris. A periodlc inspectioo should be oade of the
general condltlon of the concrete rlth repairs being Eade as
necessary.
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The lo-foot-wlde slulceway is provided for slulclng sediEent and

debrls Ehat accunulates in front of the headworks structure' A l0-
by 18-foot noEor-operated radlal gate 1s provided and ls heated for
,iot.r op"."tloo. The gate Position is tDdicated in the control
house.

The radial gate nay be operated electrlcal'ly elther froE the control
house or fron a pushbutlon statlon near the gate' I'then Ehe seleclor
sr'itch in the control house ts turned !o the ''LocAL,. Positlon, the
radial gate Eay be operated electrically fron the concrol house'
Whentheselectorswitchlsturnedtochelll{ANUAL''Position'the
radial gate oay be operated electrically froo the Pushbulton statlon'

When lhe gate ls closed, it wlll have I foot of freeboard above lhe
5O-year fiooduacer surface. The gaEe should be opened periodically
to sluice any sedlnent that fiay be deposlted ln front of the head-
norks. The Sate can be lsolated for oaintenance or repair by inser-
tion of stoplogs in the grooves near the uPstrean end of che

structure.

d. ITEA.DWORKS COMPLEX

SLUICEWAY

The coBplex includes boEh che headworks s!rucEure and the control
house which houses the automaEic control systems.

The headrrorks has three gaced outlets, a 24- inch-d iame ter piPe outlet
for the slream byPass , and 24- and 66-inch-dianecer Pipe outlets for
the vat Feeder Pipellne. The headrorks also contains a trashrack, a

concrete curtain wall which extends below ice cover to Prevent ice
danage to the trashracks and ninlnize 1ce problens lD the headworks,
a 17- by 3-foot hatch lo Provide access for lnstallatLon and rnain-
teoance of the gates' and two lda !e r-surface- Ieve 1 neasuring lte11s
(one to neasure the reservoir rater surface and one to qleasure the
rdater surface in the headnorks, if desired in the future).

The top of the operaclog deck (81. 7'816.00) was se! a nlnioun of
1 foot above the wager surface for a 50-year flood.

Up to 3 feet of lce cover is aoticiPated in the reservoir durlng the
sinter. The headworks is deslgned to peroit diverslon ln the winEer
with this ice cover. The gates are heated for wincer oPeration. The

trashrack is set on a 1:1. sl.oPe to facllitate cleaning.

The slide gates for the outlels to the Vat Feeder Pipeline should be
either fu1ly opened or fully closed. The gates nay be operated
electrically fron either Che control house or by a Pushbulton station
oear the gates. The gates also oay be operated naoually by a

handwheel.

The Dain conlrols for the gaces are in the concrol house' A selector
swiEch turned to the IIREMOTETT Posltion will allors operation of a

slide gate fron a reoote station' Wheo a selector swlcch ls turned



to lhe trLOCALrr positlon, the slide gate nay be operated electrically
froE the control house' When a selector sultch ls Eurned to the
TTMANUAL'r posltlon, the slide gate nay be oPerated fron a pushbutton
stacion located bY the gate.

SIREAM BYPASS AND MEASURING STRUCTIIRE

The strean bypass is required Eo Pass streanflow necessary for flsh
preservation and other waEer rights. The strean bypass consists of
24-inch precast concrece Pressure pipe leading fron Ehe headworks to
the strean bypass neasuring structure lthich concains a 5-foot stan-
dard suppressed rectaugular selr and a floalltell' Due to the short
approach to lhe lteir, baffl'es nere lnstalled to quiet the flow' TIdo

5- by 5-foot netal-hinged covers are located oD cop of the oeasuring
structure. One is for access to raEe the weir, and the other ls for
access to clean ln froot of the baffles.

The 24-inch nolor-oPerated sltde gate and the s-foot t{eir are Pro-
vided to conErol and oeasure the byPass flows. Signals froo the
f10atwe11 transoitter are received at lhe control house for autollatlc
gaEe control. Hosever, oanual control of the gate is Possible by use

of a pushbutton control at the gate' but only afcer selection of the
nanual control node in the control house is nade.

The 5-foot standard suppressed^ rectangular welr is capable of
Beasuring floss fron 1.5 to 30 ftJ/s. ^ llon over Ehe \teir can be coo-
puted from the fornula Q = 3.33 L H tlz| vhere Q is che flow (cubic
feet per second), L ls the leogth of weir (ft), and H is the height
(ft) of the uPstrean water surface above the weir cresl'

The strean bypass neasuring strucEure control equiPEent is Provided
to control the byPass flow by autonatically controlling the 24- by

24-inch sllde Sale to the value set on lhe rate setter. The equlp-
ment has a control operacing range of 1.5 Eo 30 ft)/s. The conrrol
system 1s required Eo indicate, record' and totalize the byPass flolt
lrithin +3 percenc of actual f I'ow and control Ehe flote ItiEhin +4 Per-
cent of actual flou.

19. VAT FEEDER PIPELINE

The Vat Feeder PlPeline and flow control structure Provide the neans to
divert and control up to 300 gg3/s of uater to lhe aqueduct systen, t'ith
dellvery being nade at the inlet Portal to vat Tunnel. Parallel 24- and

6 6-lnch-diane ter pipelines connect !o lhe noEorized slide-gated outletsoat
the headworks. ihe 24-ioch plpe is designed for flows of 3 to 30 fcJ/s
and the 65-lnch plpe is designed for flows of 30 to 300 ftrls. The

24-inch plpe tapers to 20 inches and connects to rhe 65-inch PiPe I.iEhin
the flon control structure. Beyond the flow control sEructure, the feeder
pipeline consists only of 66- inch-d iaoe te r plpe1ine.



a, PIPE INSTALLATION

Both lhe 24- and 66-inch plpe fron the outlets to the floe control
structure are Class D reinforced concrete plpe wittl the 56-inch pipe
on a concrete cradle and the 24-inch pipe fu1ly encased in concrete.
The 65-inch plpe fron lhe flolj coutrol structure to the inlet Portal
structure is elther Class C or D relnforced concrete plpe. Because
of these relatively short installatlons and the sysceE hydraulics'
air valves, blovoffs, or iosPection nanhole installatlons are not
provlded on the line pipe.

However, ao 8-inch btowoff and blind-flanged drain and a l-inch air
valve assenbly on the 66-inch feeder Plpellne and a 1-inch alr valve
asseobly and a 1-lnch drain on the 2O-inch feeder PiPeline are Pro-
vided on the nanifold piping localed ltithln the flow control sEruc-
EUre.

The 8-inch blosoff and draln provi.de the oeans to unwater the 55-inch
pipeline. As aj.r uus! be adxtilted Eo Ehe pipeline during unwatering,
the air valves should be inspected co ensure that they are in ProPer
rdo rking order.

b. FLOW CONTROL STRUCTURE

Thls relnforced concrete structure houses a 20-inch flosoeter and
20-inch rate-of-florr control butterfly valve, and 55-inch flowneter
and 65-inch rate-of-flow control butcerfly valve to control the floIr
Eo Vat Feeder Pipeline. The florDelers will neasure the flow through
the pipelines and provide flow signal input to registering instru-
rnents and control equlpnent located in Ehe control house.

The eontrol equipuent for the 2O-inch rate-of-flow control valve wl1l
auEonatically control the valve to nodulate the flou when lhe reser-
volr water surface is between elevation 7,809.50 and 7'809.75 and
control the flon to the value set on the rate selter. The equipnent
has a concrol operacing range fron 3 to 30 fEr/s.

The concrol equipnent for the 66-ioch rate-of-flow control valve wi.ll
automatlcally cootrol the valve to nodulale the flou when the reser-
volr water surface is becneen elevation 7,809.75 and 7,8I0.50 and
conErol the flos to the value set on che rate se^tter. The equipnent
has a control operatinS range fron 30 to 300 ftrls. In addition to
provlding nodulating and raEe set control, the control equipoent will
autonatically concrol the 66-inch butEerfly valve to throtlLe the
flow to Vat Feeder Plpeline so the coEblned flos with We^s t Fork
Pipellne to vat Tunnel 1s linited !o a naxixlutr flow of 475 f.€/s.

Electronic trlps are provided i.n the control circuit to close the
20-inch valve and open the 66-ioch valve at reservoir elevation
7,809.75 oE a rising reservoir aud to close the 65-inch valve and
open the 20-inch valve a! reservolr elevation 7,809.75 on a falling
reservoir.
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20. VAT TUNNEL

vat Tunnel lies between I.Iest Fork Pipelioe upstreaD and Currant creek
Reservolr dorrng!rearn. The approxloately 7.3-nile-long, 8-foot-3-inch
lnside dlaueter! concrete-llned tunnel was nachine excavated to a circular
shape. The tunnel has 39 cast broDze statioo narkers, nunbered 990
through 1370 in LncreEenta of 10, lnstalLed on the slde of the tunnel.

a. IIYDRAULICS

The flow through Vat Tunnel wl11 be the indlvldual flow elther
through West Fork Pi.peline or fron the Val Dlversion, or a con-
blnatloD thereof. The Vat Diverslon feeds inlo lhe systen at Ehe
lnlet structure Eo Vat Tunnel. Based on a capacily of 475 fcJ/s, the
veloclty ln the tunnel wlll be 11.04 ft/s.

Vat Tunnel nay not pass a conblned flow greater than 475 ft3/s which
derives tr66--IIE--Tif dlversion (naxlnun 325 ft3ls). The vat
Diversion 1s designed !o dlvert flolrs so that the cooblned floo fron
the tro p1pel1nes wlll not exceed 475 ft3/s. Releases froo Upper
Stlllwater Dao (Part lI) are to be operated so lhat the Vat Diverslon
will di.vert close to naxinuo flor.

The Vat Tunnel outlet consists of a closed cransition connected to a
baffled apron drop whlch, in turn, feeds inEo an open 15-foot-wlde
channel to CurranE Creek Reservoir.

PiezoEeter and F1oatse11 IDstallatlons.
eno

feet into the tunne I .

These lines connect to a 4-inch stand plpe,
and a waler level well pipe installed in the

Piezooeter and floatlre 1I
fron the inlet portal 220

a water level recorder
inl.e t portal strucCure.

Al the tunnel outlet portal, two pi.ezooeter lines are lnstaLled in
the tunnel llning. The lines begin approxinately 250 feet inside the
lunDel and extend downstrean shere they connect to 2-inch-dianeter
plpe wells lnstalled verticaLly in each side of the headwall.

The purpose of piezoneler installations 1s to neasure water depths ln
lhe tunnels at a qulescent locatlon, The infornation gai.ned fron a
progran of [easureneDls can be used to eva]-uate the actual hydraulic
roughness, !o observe changes in the tunnel roughness over tine, and
to correlate flow depths with neasured flows,

b. ACCESS TO STRUCTURES

Vehicular access to the lunnel interlor 1s not provided for, except
in extrene energency. EEergency vehicular access can be acconplished
at the outlet portal by either lowering vehlcles by crane or by pro-
vidlug an earth raop inEo the baffled apron drop. Either nechod w111
requlre extreure caution Eo prevent danage to scructures. Access is
also available at the inlet portal by renoving concrete covers.
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Personnel access only ls Provlded for at the
atructure. Thls access is through a uetal door
of the alr vent shaft. The door is locked on the
uoveable alumlnum ladders are Provided.

c. SHUTDOIIN 0F TUNNEL

tunnel inlet porta 1

located on the side
outslde. Fixed and

t1

The following procedures should be followed to shut dorrn Vat Tunnel:

a, A1l upstrean diverslons, tunnels, and plpelines [ust be shut down

to prevent flow through West Fork Pipellne'

b. The Vat Diversion headworks conplex, spi11way, and bypass faci11-
ties should be inspected to ensure Ehat they are ln oPerallonal sta-
tus and clear of debris ln fronc of lhe structures.

c. The 24-inch ootor-operated slide gate on Ehe strean bypass should
be fully opened,

d. Initially, the 20-inch and 66-inch notor-oPerated butterfly
valves sithin the flow-control structure rdil'l be in a posiElon deter-
nlned by the auEomatic control systen.

With che !{est Fork Pipeline shut dolJn, the aulonatlc control systen
will be divertiDg Ehe naximum available flow through Vat Diversion.
The autoEatlc flow controllers a! the Vat Dlversion DaE Conlrol House
should be used co s1ow1y reduce the flog in lhe Vat Feeder Plpellne
to zeto. The butterfly valves theo should be checked under nanual
control to ensure that they are closed.

e. Ful.ly close the 24-inch and 56-inch Eotor-oPerated slide gales at
the headworks.

OPEN CITANNEL NO. I

Thls open channel is designed to carry up to 475 6g37s of water from
the baffled apron drop at the outlet end of Vat Tunnel inco the
Curran! Creek Reservolr. This short sec!1oo of canal 1s 16-foot wide
sith slde slopes of 2.1.. It appears !o be stable and well suited co
the fluctuacing water surface of the reservoir,

CURRANT CREEK DAM AND RESERVOIR22.

See Scacding Operatlng Procedures for Currant Creek Dan.

The Currant Creek ^Daa ou!1et corks is deslgned co provide a discharge
capacity of 620 f.tJ/s to Currant Creek PiPeline when the reservolr water
level 1s a! the botton of the accive conservation pool elevation 7,674.
This voluoe wiLl pass through Currant Creek Plpeline, Currant Tunnel,
tayout Siphon and Tunnel, and Water Hollott Siphon and Tunnel: provided
that water 1s not being dlverted into the system by either or both the
Layout Creek and I,Ja!er llollo\r Diverslons. Each diversion is designed to
dlvert a uaxinuo of 20 Et3 ls,



IMPoRTANT: The outle! sorks
the design capacity oE 620
fealures.

23. CURRANT CREEK PIPELINE

and the diversions nust be operated so that
1937s is not exceeded for any one of the

Currant Creek Pipellne was conpleted 1n 1977 and links Currant Creek
Reservoir with Currant Tunnel. The siPhon is a buried c^ast concrete Pipe-
line 10 feet in dianeter designed co hold up co 620 ftrls. It begins at
the oullet erorks of Currant Creek Dan on Currant Creek and has a steel
liner lnside the orlginal 4,291 foot PiPeline.

24 . CURMNT TIJNNEL

Currant Tunnel extends 1.7 oiles fron Currant Creek Pipeline to Layout
Creek Siphon. The inlet portal is located on a steeP side slope adjacent
to Currant creek. The outlet portal 1s located 9,131 feet away on the
north side of Layout Canyon. The tunnel Itas cuc ttith a tunnel boring
Eachine at 13 feec and then lined with concrete to l0 feet 10 inches in
diaoeter rhis tunnel has a 520 ftrls capacity.

25. LAYOUT CREEK DIVERSION STRUCTURE

The Layout Creek Diversion Scructure^ consists of a reinforced concre!e
drop inlet slructure, rdith up lo 20 ftJ/s i.ncake flow going to the l8-inch
to l5-inch diaueter feeder line and the renainder of the flow to the
sluicepipe. Flors in excess of those requlred for diversion and sluicing
will pass over a grating located at the streanbed elevation.

26. LAYOUT CREEK FEEDER PIPELINE

The Layoul Feeder Pipeline extends 4,323 feet fror Layout Creek Diversion
Structure to the Strawberry Aqueducl, joining at the outlet portal access
strucEure of Currant Tunnel. It is located along the left side near the
botton of the canyon. Open flon meters located in a box near the head-
works to lhe diversion dan neasure flons diverted into lhe aqueduct. A

f11ling control valve exists a! Ehe Curran! Tunnel outlet structure.

27. LAYOUT SIPHON

The Layouc Creek Siphon design capacity is 620 ftJ/s at a velocity of 7.15
ft/s. Layout Slphon passes under the Layout Creek streanbed area and con-
nects the upstreaE Curlan! Tunnel to the dortnstreax0 Layout Tunnel. The
I32-inch-inside-dianeter precast reinforced concrete pressure pipe nust
have a nininurn 5-foot cover where it passes beneath the streaEbed. This
Einitrun cover must be nalntained during the life of the structure. When
the siphon has been dralned for repai.r or nalntenance, it should be fill-ed
at a flol, rate not to exceed 40 ftr/s. The 200-foor-J-ong siphon can be
drained only by punping fron either or both ends, as blowoff or other
draining facillties have not been provided due to the relatively short
lenglh of the siphon. The punp should be of a type which is operated by a
pneunatic or electric notor to avoid carbon nonoxlde poisoning.
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28. LAYOUT TUNNEL

Layout Tunnel was drilled 13 feet in dlaneter with a oechanical nole for
17,355 feet. The concrete lining leaves the inside dianeter at l0 feet
10 inches. The 3.29-nile tuinel goes through che hiSh ridge fron LayouE

Creek to water Hol1o$J Creek. The Curranl, Layout, and Water l{ollort
Tunnels are connected with creek crossing structures consisting of inlet
and outlet access s!ructures and reinforced concrete pipe siphons. The

design capacity for Layout TunneI is 620 ttJ/s at a veloclty of
8.60 ft /s.

29 . I.IATER IIOLLOW S IPHON

The WaEer Hollow Siphon design capacity ls 620 6g3/s at a velocicy of less
than 8 ftls. The 290-foot-long si.phon passes under the i.Jater Ho11ow Creek
streanbed and connects Layout Tunnel to Water tlollolt Tunnel. The apProxi-
rnately 290-foot-long Water Hollow Siphon 1s 132- lnc h-ins ide-d iaue ter pre-
cast relnforced concrece pressure pipe. The siphon has a ninlnun 6-foot
cover r.rhere it passes beneath the streaubed. This nininuu cover nusE be
naintained during the life of the structure. Following periods when che
siphon has been drained for repair or naintenance, the siphon should be
filled at a flow race not to exceed 40 ftrls. The siphon can be drained
only by punping froE either or boEh ends, as blouoff or ocher draining
faciLirl€s have not been provided due to the relatively short length of
the siphons. The punp should be of a type which ls operated by a
pneumatic or electric trotor to avoid carbon monoxide poisoning.

30. WAIER HOLLOW DIVERSION STRUCTURE

The only portion of the Stralrberry Aqueduct designed to pond water
(between Currant Creek Dam and the enlarged Strawberry Reservoir) is the
diversiou structure at Water Ho1lorr. Water Hollow Diversion DaE rs
Located on Water Hollow Creek. in Wasatch County in North CenEral Utah.

Warer Hollord Diversion Structure is a reinforced concrete structure con-
sisting of a Z|-foot-long overflow wier section, a sluiceway and bypass
channel, and a headsorks. Protective dikes extend f ror0 the diversion dan
to each side of the holloer. The cornbined dikes are approxiroately 175 feec
1ong, lrith a naxlnun height of 14 feet above the original ground surface.
There is an access road on the lefE dike. Riprap protection ls provided
on both the upstrean and downstrean slopes. An inspectlon of the dikes
should be nade at frequent intervals, especially when che reservoir r.racer
surface is lowered, for evidence of cracks, seeps, sloughs, or subsid-
ences, and dauage to slope protection such as displacernent of riprap and
other signs of serious erosion or deteriora!ion. If any of these con-
ditions exist. renedial neasures should be taken-

The spiIllray ls 25 feet wide at the cres!. The crest elevaLion is
7,644.00, lrhich is approxinately 5 inches ^higher than the reservoir naEer
surface elevation required to divert 20 ftJ/s into the headworks.

The riprap upstreao and downstrean fron the spillway, sluiceway, and abut-
rnenls should be inspected when the reservoir uater surface is lowered, and
all renoved or displaced riprap should be replaced as soon as possible
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after each flood f1os. The crest of the weir should be kept free frorn
fa11en trees and other debris. A periodic insPection should be nade of
lhe general conditlon of the concrete, and a1l necessary repairs nade'

Flon through the sluiceltay siructure is controlled by one 24- by 24-inch
notor operated cast iron slide gale. The gate should be oPened Peri'odi-
ca1ly to sluice any sedinent that day be deposlted ln fronl of the head-
works. A heating uniE has been lnstalled on the gate for year-round
opera!ion. Malntenance, adjustoent, and lubricalion of the slide gate
and noror-operated llft are to be in accordance lrith Eanufacturer's
instructions.

Flow through the headrrorks is controlled by a 12-inch-d iane Ee r qotor-
controll.ed cast iron slide gate for flows of 0 to 2 cubic feet Per second,
and a 30-inch-dlameter notor-controlled cast iron slide gate for flows of
2 to 20 cubic feet per second. Both gates are heated so that diversions
can be nade fron October to Ju1y, but in sone years, there Eay be diver-
sions during the entire year. The gates are operated by renote control
frou a central conlrol station. A trashrack is Eounted on che fronE of
the headworks. The trashrack llust be reEoved for winter operatiou'

The headworks structure has a baffle wall in front of the gates to prolect
the gates frolo ice thrusts during the wlnter. Each spring the baffle !.a11
should be lnspected and repaired, if necessary, before the trashracks are
ins ta I1ed.

The neter box is located 19.3 feet downs!reatr froo the headworks scruc-
ture. It is a collcrete box with an insulated access cover. The trecer
box is heated for operation during the winter nonths. There are two pipes
entering the box; one is a l2-inch-diaoeter pipe to carry flows fron 0 to
2 cubic feet per second, and the other is a 3O-inch-diarneter pipe !o carry
flows fron 2 to 20 cubic feet per second. The flows in each pipe are
nneasured by flowneters. A 21-inch-diaoeter ouclet pipe, WaEer Hollow
Peeder Pipeline, conveys the water fron the neter box to l.laler Hollort
Tunue I .

The gaging sEation is located on Water Hollow Creek. The gaging station
ureasures and records all streaEflolrs that pass the diversion dan. It is a
rockfill sEructure nith a 49 foot wide concrete crest at elevatlon
7,530.50. Near the center of the overflow welr is a concrete box with arrv'r notch for neasuring low flows. A concrete neasuring wel.l and
recording house are located on the left bank of Wacer I{ol1on Creek. A
2-inch plastic pipe connects the neasuring well and rhe box structure.
The rockfill should be inspected periodically and all necessary repairs
should be nade.

Various size cast iron slide gates
on the Water Hollow diversion Dan
of waler throush the headtrorks and

nith notor-operated lifts are installed
headworks structure !o control the f loer
sluiceway, The gates are as follows:

Feeder pipellne - One 12-inch-dlaneter slide gate

Feeder Pipeline - One 3o-inch-dianeter slide gateb.



c. Slulceway - One 24- by 24-inch sllde gate

The gates and lifts are designed to operate under ful1 waterhead. The

gate lifts are equipPed with two-button stonentary contact-tyPe pushbutton
control units. A nechanical dial-type Position indicator is locaced on

each notor-operaced lift, and a handwheel is provided for nanual oPeration
of each gate.

To prevenc ice fron forEing on slide gates ' electric heaiing cable is
fastened around the gaEe franes.

The gaces will be operated by the Pushbuttons located on the notor oPera-
Eor stands. l,lhen necessary, the gates can be operated by the handvheels'

The heating cable ls Chronalox, a Product of Chronalox Codfort
conditioning Division, Enerson Efectric conpany, 8100 Florissant Avenue'
St. Louis, Missouri 63166.

BoEh the safety of the sEructure and good oPeration and naintenance Prac-
cices require EhaE each gate be lested co confirtr EhaE it will operate as
designed.

Exercising and operational testlng should use eleccric power and hand

crank sources !o ensure the perforEance of each. All exercising and
testing results should be recorded and dated in the oPerating log book'

CAUTION: IF DURING ANY OF THE TESTS TttE GATE (VALVE) WILL NoT CLoSE FRoM ANY

POSITION OR OTHERWISE MALFUNCTIONS, STOP THE TESTS AND ATTEMPT TO DETERMINE

THE CAUSE OF TI{E MALFUNCTION AND CORRECT IT. CONTACT TIIE UTAIT PROJECTS OFFICE

BEFORE PRECEEDING WITH FURTHER OPERATIONAL TESTING.

Each gate or valve associated !,ith releasing reservoir wa!er Ehrough an
oule! works, sha11 be exercised chrough a coaPlete opening and closing
annual.ly under a fullwater head condition or with the outlet works unwa-
Eered.

A11 required lubricatlon and general oaintenanc of equiPment should be

done prior to operational testing and exercisinS. See the DOC Page 6 for
details.

3I. WATER ITOLLOW FEEDER PIPELINE

i.rater Hollow Dlversion DaE lnterceP!s [.Iater llollow Creek and diverts a

part of its f1on into the Water I{ollon Feeder Pipeline. Water Hollor'r
Feeder Pipellne conveys Ehe diverted !/ater 580 feet to the access srruc-
lure on the dounstrean end of Water l1o1low Siphon. I{ere the diverted
wacer joins flows fron Currant Creek and Layout Creek diversions and
enters Water Hollon Tunnel which cooveys the conbined f lorrs to Strawberry
Reservoir. t\Iater Ho1low is a fairly narrow' steep-sided canyon. The
feeder pipeline is located along the canyon bottoB.

32. WATER HOLLOW TUNNEL

Thls tunnel lras

concreEe l ining
drilled 13 fee t
ot lu !eeE rv

in diaEeter with a nechanical nole then a

inches was conpleted in June 1971. The



first water frou Water tlollolJ Creek lgas diverted lnto the tunnel beglnnlng
ln Decenber 1971. The 4.l-nile-long tunnel, whtch begins at Water Hollow
Creek and ends at Stranberry Reservolr, is the terninal sectlon of
Strawberry Aqueduc t and has a capaclty of. 620 f.t3/s. The naEerial (spoil)
excavated froE Water Hollow Tunnel was deposiced 1n an area below the o1d
U.S. Highway 40 which will eventually be inundaced by the enlarged
Strawberry Reservolr.

33. OPEN CHANNEL NO. 2

This open channel is designed !o carry up to 620 ft3/s froo the outlet end
of Water Hollow Tunnel into Strawberry Reservoir. Total length of canal
is 5,405 feet and 6 drops lower the rrater over 70 feet. The lower 5 drops
are baffled apron drops and will be lnuDdated depending upon the elevation
of the reservoir. The upper drop is equipped wlth a 20-foot Parshall
Fluue, a neasuring we11, and a baffled apron drop. Scrawberry Aqueduct
diversions lnto Strauberry Reservoir were initiated in Decenber 1971.

34. ENIARGED STRAWBERRY RESERVOIR

See Scanding 0peracing Procedures for Soldier Creek Dan.
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B. oPERATTNG TNSTRUCTTONS CoORDTNATToN I'IrTE nlc

The descriptions
feature t.rite uP.

2 . SPILLI,IAY

The electrical.
the excePlion

The Strawberry Aqueduct collectioo systeE is designed for year-round opera-

tion. Initlally and unt11 the lostall'allon of the reEote control facllttie6'
the features n111 requlre oanual oPeraclon on slte 1n accordance vith these

criteria, the rrDesigners' Operating Crlteria - Currant Creek Dao,tr the final
||Deslgners'oPeratlngcriteria-t{aterltollo!,diversionDan,',andEhe
"Desilners' OPeracing Crlterla - strawberry Aqueduct''l

1 . OUTLET I'ORKS

of the outlet sorks are contalned within the indlvidual

The inconing single-phase, lZQl24O-voirt, 6O-hertz, 3-wire (grounded

neucral) electric service is supplied fron the local dislribucion syslen
of a connercial power conPany. The service entrance conducrors terEinate
on the nain breaker located in the electrical concrol board'

a. ELECTRICAL CoNTRoL BoARD

ThesplllwaydescriPrionsarecontainedwithintheindlvidualfeaEure
uriting.

3. ELECTRICAL SYSTEM AND EQU IPI'IENT

sysEeo is wriEEen uP t{ichio the individual feature, with
of waEer Hollo\t Diverslon Dam, lJhlch will aPpear here'

The electrlcal control board 1s located outdoors adjacenc to the

neter box strucEure and contalns nolded case air circuit breakers'
The breakers afford both overcurrent and short-circuiE ProEection to
the branch circuics exteoding froE the electrical control board' The

branch circuiEs are shown on Draning 66-D-6f0, APPendix A' In addi-
tion to providing branch circuit ProEection as indicaled above, the

breakers also gerve as a Eeans of dlsconnecting the indlvidual cir-
cuits froo che electric source. The general arrangex0ent of the
elecErical conErol board is indicaEed on Drawing 66-D-6i1,
Appendlx A. The electrical control board supplles electric Power to
rhe follol'ing equiPoenl:

(1) Slide gate noEors

(2) Sl1de gate heating equlPoent

(3) I{eadworks lighting and recePtacles

(4) Me!er box lighting and recePtacles

( 5) Trashrack heating equiPuent

(6) Gaging stacloo 6ti1llng well I'ightlng and recePEacles
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4.

la GROUND ING SYSTEM

The baslc grounded electrode for the diversion dan consists of a

No. 4/0 AlG, bare copper cable ground nat under the structure' as
shonn on Drawlng 56-D-611, Appendix A. The conduit systen' metal
enclosures containing electrical equipuent and devices, and other
netalrrork wilh which a person niSht cone in contact during operation
or naintenancer are connected to the grounding systeo. The lntended
purpose of the grounding systex0 is to conduct sEatlc charges to
ground and to llnit the naxinun Polentlal of the circuits to ground
due to the application of nornal voltages to lhese circuits.

c. GATE HOIST MOTOR CONTROL EQUIPMENT

,""n ffistarting equipnent ( conta i ned
in its oltn cabinet) are boch located on the hoisE pedestal. The
electrlcal servlce to the ga!e hoist notor is supplied from the
electrical control board. A nolded case circuir breaker located in
the notor startlng equiPnent encl.osure provides a means of discon-
necting lhe nolor at the Eotor and also Provides short-circult Pro-
tection for the EoEor. The reversing starter affords the notor both
overl.oad and undervoltage protection. 0Peration of lhe starter is
controlled by noroencary conEact tyPe RAISE-LoWER pushbutton units
located in the Eotor control equiPnent enclosure.

AUXILIARY EQUIPMENT AND SERVICE SYSTEMS

a. LIGHTING SYSTEMS

The lighting systen for the sp1llway, slulceway, and headworks struc-
ture consists of pole-trounted, standlight-tyPe lighcing flxlures and
single rreatherproof receptacles for convenience outlets located on
the deck of the structure, as sho\tn on Dralring 65-D-6I1' Appendix A'

The l-ighting systen for Ehe gaglng sEation stilling itell structure
conststs of a bare laEp outlet and a single weatherproof receptacle
for a convenience ou!let located in the stilling we11, as sholtn on
Drawlng 66-D-6L2, Appendix A.

The lighEing syslen for the Eeter box structure consists only of a

single lreatherproof receptacle for a convenience outlet located in
the neter box s truc ture ,

The lightlng systeEs are served by 120-vo1t, 2-wire, and 120-240-
volt, 3-!rire branch circuiEs originating a! nolded case circuit
breakers ln lhe electrical control board, as shown on Drawings 66-D-
610, 66-D-611, and 66-D-612, in APPendix A' Al1 brarch circuits are
controlled by the circuit breakers ln the electrical )nEro1 board.

A11 lj.ghting fixtures and llghting ouclets are provided wlth 200-watt
incandescent laops. A11 receptacles for convenience outlets are
15-aupere, 125-vo1t, 2-po1e, 3-wire, grounded, polarized type.



b. METER BOX STRUCTURE I{EATINC SYSTEM

(1) GENERAL

The heating systen in the neter box structure is designed Eo

r0aintaln a leEperature above 45'F in the neter box- HeaElng in
the me!er box s!ructure is Provided by an explosion-proof
natural convectlon heaEer' Explosion-proof units were used in
order to provide waterproof units. The heater is rated 3

kilonat.ts at 277 vo1ts, single-phase, 60 hertz' but is operaced
on 240 volcs, single-phase, 60 hertz.

(2) 0PERATToN

The operation of the heating syslen ln the Eeter box structure
is autoEatic. The heater is controlled by a thermostaE
installed in an exploslon-Proof enclosure for watertightness.
The EherEostat is set to energize lhe heater when the sPace ten-
perature fa1ls below 45' F.

( 3) MAINTENANCE

The heater should be inspecled periodically. At the tlne of
inspection, partlcular actention should be directed !o loose
fastenlng devices and to the conditlon of the houslng and
heating elements. The chernostat should be inspected Periodi-
cally for proper calibration and operation.

The equiprnent nanufacturersi recoEnendations for service and
nalntenance of fhe natural convection heater and thernostat
should be fol1owed.
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SPECIAL INSTRUCTIONS

I. SLUICING PI.AN

The tern sluLclng 1s used to describe the actlon taken to pass rocks,
saod, and dirt rhrough or around a diversion struclure' The naterial
passed through is nornally considered bedload of a strean' In order for a

diversion struccure to sork properly it trust diverc che oater froE the
strean but not allow this bedload naterial to enter into the diversion
plpeline. If lhls bedload naterial eere atlowed to ge! into the piPeline
it soulil cause significant danage co the PiPeline and tunnels of !he
Strawberry Aqueduct Systen. Therefore, the diversion structures are
designed to renove this bedload fron the vraEer and pass it on down lhe
stream through sluic ing actions.

The rnaterial traPPed in a dlversion structure and then sluiced, 1s pri-
roarily gravel and sand. Most of the silty sedinenEs are suspended in che

uater and pass through the diverslon structures wilhout settling out'

The 404 Pern0it obtained fron lhe U.s' Arny CorPs of Engineers, for
conslruccion of the SErawberry AqueducE syslem required that we develop a

sluicing ptan for the Strawberry Aqueduct. The following plan fulfills
thls requirenent of the 404 PerElt.

Alnost al.1 0f the structures vhich dlvert water out of slreams into the
strasberry Aqueduct require sluiclng ln order to traintain their usabllity.
The exceptions to this are the currant creek DaE and the uPPer stillwater
DaE. These two structures have reservoirs sufficlent in size that the
bedload nlaterial will be dePosited in lhe reservoir and will not be

sliuiced on down the streao. Diversion scructures such as: water Ho110tt,
Layout, Vat, Hades, Rhodes' I.Iin' and Docs will require sluicing in one

foru or another. Sluicing wiII consisc of continual Passage of the
bedload during high ruooff or rnay lnclude only sluicing on an occasional
basis for short periods of tine. the exact nethod of sluicing will be

de!ernlned through operations of the systen. slui.cing will be restricted
to the tine of year when the streaDs are running high anounts of ''ater'
This will coincide with when the slreaEs are naturaLly carrying high sedi-
nent loads and high aEounts of bedload. sluiclng nust occur at this tine
for t\.ro reasons. First, there wilt be sufficient water available co aIlow
adequate oovenent of mdterial to occur. Second, sufficienc water i's
available to dilute the noving naterial thus Preventing excessive eroslon
of the streanbed innediately downstreao of the diversioo structure '
Sluicing during che late suloEer, falL, and wint€r tine ' wiIl not be

carried out except in the case of an extrene energency such as a very
heavy loca1 thunderstora which could fill Ehe diversion basin with
meterial and whlch oust be slulced out in order to nake the diversion
operational.

Sluicing uay occur as a continual actlon during the enlire runoff season'
To acconplish thts the sluice gate would be opened a snall aEounc and a

contlnual flow of water which would carry the bedload fron the diverslon
structure downstrean, would be allowed to flott through the strucEure aE

a1l. tlnes. This sluicing acEion would be stoPPed when the sErean above
the diversion structure beglns to clear up and no longer carries a heavy



sedinent and bedload lnto the dlverslon slructure basin. The second type
of sluiclng that will occur is co open the slulce gates on an j.nlernittent
basls durlng the runoff season. This nay be as frequently as once per day

but nore likely wl1l apProxlDate once Per week during the hiSh flow
perlod. The gates will be opened and the sluicing action allowed to take
place until the diversion struclure is cfeaned of the trapped naterial'
ih. g.t"" rrill rhen be closed and the process stopped unti.l the basio
again fills with oaterial. once Ehe streaoflow above lhe di.version struc-
tire subsides and no longer carries large anounts of sedlnenu or bedload
this type of sluicing would be halted.

slulcing of diversion structures 1n this nanner whould a1lou fulI oPera-
tions of the aqueducE wlth llttle or no daoage to the struct'ures, whicle
aE the saoe tine causing mininuD erosional degradaEion of the dounstreaxn
channels.

2. GATES AND I/ALVES--EX3RC IS ING AND TESTING

Safety of the structure and good oPeration and oainlenance Practices
requlre that each gace (valve) be tesled to confirm Ehat it will oPerate
as designed. CircuEstances at each structure will govern the extenc and

frequency of te s t ing.

CAUTION: If, during any Eest' the SaEe (valve) tti11 not close fron any
position or otherwise r0alfunctions, stop the tes! and deternine the cause
of the natfunction and correc! it' ConEacE the Utah Projects 0ffice
before furcher te s t in8.

Exercising and testing nachinery should be done by using normal and auxi-
liary porrer sources to ensure the oPeration of each. A11 exercising and
Eesting results should be recorded and dated in the OPeraEing Log at the
dam,

Each gate or valve tha! releases reservoir IJater through an outlet works,
including lhose designated as energency gates and regulating gates or
valves, shall be exercised chrough a coEPleEe opening and closing cycle
annually under a balanced-head condition or ltith lhe ouElet rrorks unwa-
tered. An operational test sha11 be perforEed on eEergency gates once
every 6 years. The Eest sha11 be developed for each sPeclfic energency
gaEe lnsta1lalion, At nosl facilities, raising the gates froE I lo
3 inches--froo the closed posltion--wiEh lhe downscrean conduit unrtatered
will suffice.

CAUTION: OPERATIONAL TESTING OF AN EMERGENCY GATE UNDER AN

UNBALANCED HEAD SHOULD NOT BE PERFORMED UNLESS THE CONDUIT DOI,,INSTREAM

FROM THE GATE IS EQUIPPED WITH EITHER AN AIR INTAKE VENT OR AN AIR
INLET AND AIR RELEASE VALVE.

A11 required lubrication and maintenance of equipnent should be done prior
to operational cesting and exercising.
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D. INSTRUMENTATION - !,TONITORING AND I''AINTENANCE

Instrumentation, as 1c Pertains
Soldier creek Dans, is covered ln

I. INCLINOI'IETERS

to Upper Stlllwater, CurranE Creek, and
the separate SoP's for those facillEies.

Inc IinoEeters have been lnstalled
Strattbery Aqueduct. Those need ing
later.

2. HORIZONTAL DRAINS

Horizontal drains were
s tabilize the hi 11s ide
slopes fron becouing
nonitoring schedule.

3. P IEZOIIETERS

Structure EeasureE€nt poinEs
Diversion Dan, Elevatlons of
!o a brass cap bench nark,
s truc cure .

5, STRAIN CAGES

Monitorlng c racks
neasurenents.

installed beneath the pipeline invert !o helP
by dewatering saturated EaEerlal or to keeP

saturated. Future conditl'ons Eay rdarrant a

have been instal.led at WaEer llollow
the 33 seEtl.etrent points, in reference
are used to detecE setcle!0ent of lhe

along lhe
to be read

alignroent of lhe
wl11 be identified

PiezoEeter and floaEwelL ins!allations have been installed to Ereasure
water deplhs in the tunnels at a quiesceot location. The infornation
gained froo a prograo of neasureuencs cao be used to evaluate the
hydraulic roughness, !o observe changes in che tunnel roughness over
Eine, and to correlate flol, depths with neasured flows.

4. STRUCTIJRE MEASUREMENT POINTS

inside the tunnels oay necessicate periodic
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F MAINTENANCE AND INSPECTIONS

1. UAINTENANCE

Cracks
Slides
Sloughs
Subsldence

Fo l lowing
facillty
such as

EMBANKMENT AND FOUNDATION INSPECTION

Routlne oalnlenance shall be perforoed on the Straltberry Aqueduc! (trees

"r,J "tttnUU"ty 
should be cleared fron f111 Eaterial adjacent Eo concreEe

structules). concrete rePairs to che spl11nay and outlet works structures

also will need to be aone as required' Any unusual conditions which nay

"a""t""fv 
affect che safecy of the slructures should be reported ProtrPEly

ro the Urah Projecls Ofiice' That office will rePort !o the water

Op"r.aior," Branch in the regional offlce, and to the Chief' Division of

l,Jater and Land Technlcal SJrvices, E&R center- After consulting with

orher gffices at the E&R 
-"r,a",, lhe chief will deterrnLne the type and

nunber of addltional rePorES required' If daoage has occurred -t? tl"
facility or appurtenancel, the regional office sil1 collaborate niEh the

utah tioiects office on lnterin neasures pendtng further instruclions
fron the E&R Cencer.

2.

The enbanknen!, abuEEencs, and visibte Portlons of che foundalion adjacenE

!o the maio enbanknent sttatt Ue inspected for evldence of the developuent

ofunfavorableconditions.lnsPectcarefullyforindicalionsof:
IEpalrments of sloPe Protec Elon
Springs
Seeps
Boggy a reas

any rePorted earthquakes' an insPection sha1l be uade of the

enbankrnenE and appurtenarr-ces for indlcations of physical danage

An inspection of the aqueducc will be perforrned annually by the Utah

Projecls Office, .'r"ty t'"o years by the Regional Division of water and

i"ni op"t"tfons, and perlodlcally by the Engineering and Research center'
D€flciencies noted, together wiEh recommended {0eEhods to correct thell.'

will be glven in wriling to the Manager of the Central Ulah llater
Conservancy District. i"pott" of correctlve action taken wilI be

required of the District un;il tbe deficiencies have been satisfactorily
absolved.

cracks, displacenencs, and land oovenents'
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F. SAFETY PROCEDURES DURING EQUIP!,IENT OPERATION

Safety procedures are loPortant and llus! be diliSently observed '
The publicatlons constructlon safety standards and Power systetr safety
Standards w111 be available to all operating Personnel. The appropriate
standards established by these Publ-lcattons, particularly regardlng rigging'
ladders, cable, and equipnent oPeratlon, wilL be adhered to at all tlnes'

Safe clearance procedures sha1l be followed in the oPeration of Che outlet
works Eo safeguard personnel. When naintenance work or insPection is being
performed on the electrlcal equipnent, gates' or outlet works, all equipnent
that could affect personnel safety shall be aPProPriately locked or tagged to
ensure lhat the controls are noc handled whi.Ie personnel are vulnerable to
danger. A I'Danger[ tag used for such Purposes reads TTDANCER - ttANDS oFF - Do

NOT OPEMTE.II A danger tag ls considered the same as a lock (a lock is Pre-
ferred) and the tagged unlt is not to be operated while the tag ls io place.
As an example, such a tag should be attached to control valves and gates by
the operalor when personnel are working on !hex0. The operator alone should
reEove the tag after making certain that everyone 1s in the clear. Danger
lags are supplied by the UEah Projecls Office' Before each job is begun' the
supervisor lril1 conduct a Ehorough briefing so that all personnel involved
will understand rhat is to be acconplished and the safecy procedures to be

used.

ExcepE in lhe case of an emergency' rePalrs to electrlcal equiPnenc' gates' or
outlet works will be perforned with tt{o or more Persons present. Even in an

energency, a second person will b^e, lnforned of the work to be done and when a
clearance report can be exPected'a/

A record of the lockout and tagout shall be rnade 1n the facility's operating
Iog to inforE other personnel of the sltuation requiring these procedures'
The nanager or operator of the faciLity is to be responsible for Postlng and

clearing the red-tag or lock equlpnent and area following the inspection.
Under no conditions are conduits, tunnels, areas below gaced spillsays' etc.,
!o be enEered untl1 rhe safety of lhe insPection personnel is ensured by
lockout, tagout, and clearance procedures'

2l Pover O&M Bullecin No. 25, Porrer Systen Clearance Procedure, U'S. DePt. of
Ehe Interior, Bureau of Reclaoation' rev', 32 P,, Denver, colorado, July 1982.
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G. PROTECTIVE COATING - INSPECTION AND MAINTENANCE

The protectlve coatings on surfaces in various exPosure conditions have been

setected to provide either Ehe lowest cost Per square foot per year for corro-
sion controi or both 1ow cost and iroproved aPPearance over the llfe of the
project. However, slnce Bost palnts undergo gradual deterioratlon, achleving
ihe-.xpected results depends upon proulpt and thorough naintenance ro Prolong
their llfe. specifically, scheduled inspections are required to asgure
recognitlon of the earliest signs of coaEing delerioration, and this xnust be

fotlowed by appropriate renedial Itreasures. Delay in perforning nalntenance
Eay pernit the deterioracion to progress Eo such an extent Ehat conPlete
."pk"ur.nt ls required long before chis would norEally be expected. Further,
because 100 percent effective inspection of all initial. Painting ls noE

feasible, so&e areas receiving a deficient coatlng nay show defects soon after
the project goes Into operation, and the first xoaintenance lnspections are,
therefore, of particular inportance.

A discusslon of coonon palnt defects is included in Ehe current edition of the
Paint Manual under sections enCitled rrMaintenance PainEing.rr The extent and

tyf;T;Intenance repaintlng usuall.y depend on charactertstics of deleriora-
tion observed; i. e. , b1isterlflg, disbonding, restlng ' pttting ' etc. , and the
evaluatlon of such defects as Ehey affecE the choice of aPPropriate surface
preparaEion procedures and replacenent Paints is detailed in Ehe nanual.
Revier of chese rrl4aintenance Paintingrr sections is advisable Prior co per-
forDing lnspections, as well as afterward when repainting is Planned.

When planning llaintenance palnting, seleclion of colors for use on surfaces
exposed to public view should be coordinaEed wlth the projectwide PrograE to
naintain and ioprove Ehe attracliveness of project facilities- Where a color
schedufe has been provided ln the origlnal construction contract documeots,
nainCenance palnting should conform to whlch confllcts with the color schedule
provided in the orlginal construcEion docunenEs, or where ic seeos desirable
to change che origlnal color scheme, such changes should be resolved with the
E&R Center prior to proceeding with oaintenance painting. For facilitles for
whlch a color schedule was not provlded j.n the construc!ion contract docs-
nents, a coordlnated color schedule for repainEing should be developed con-
sistent with a projectwide nascer color schedule designed to inprove the
appearance of all project facillties. The staff of the AssisEanc Connissioner -
Engineering and Research includes professional personnel specially qualified
in the developnent and coordination of color designs and provldes services to
asslst the projects in this work. Requests for this professlonal assistance
should be directed to the atlention of D-261.

The value of coating inspeclion is also greatly enhanced if the past history
of decerloraElon can be reviewed, particularly if najor Painting will be
required and a change ln the coating selection nay be deslrable. Judging the
perfornance of a coatlng w111, cherefore, be greatly facllitated by keeping a
perrBnent card ftle record for later reference. Conne rc ia l-Punched filecards
are the nost convenienE nethod, since coating type, locatlon' exPosure' age'
condition, etc., can be coded for rapid hand sorting and analysis.

Many palnts enployed on Reclarnation atructures have sonewhat unusual apPlica-
!ion characlerisrics requiring particular techniques to achieve satisfactory
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results. Reference should be nade to Ehe Palnt Manual' the nanufacturersl

instrucElons, ot "ont""t 
the Chlef' D iv I sf6i-lE-TElEa rc h and Laboratory

Services'EngineeringaniResearchcenter'forproperapplicationProcedures.

Lisred below are several of the nost inPortanE coaEings enployed by Reclanation'

;;;;;;". with aPProPrlate inspection ichedules and connents as to maintenance

Drocedures.

1. INSPECTION SCITEDULES AI{D IIAINTENANCE

a. Coatings on Eetalwork in altefnate or continuous water sub-

;"tg";;". ialnts in this category warrant the nost rigorous inspec-

tion and energetic tai'ot"otoc"- since corrosion failure may endanger

ne talrrork in critical locaEions'

( 1) Thin-filn coa E ings :

VR-3, VinYl resin Paint
VR-6, VinYl' resin Pa int
Coal-lar ePoxy Painr' lfiL-P-?3236 ' TyPe. l' Class 2

Red 1ead, TT-P-86, iipe rv, riilh or wilhout EoPcoats of

Phenolic aLuninuo TT-V- 119

Galvanizing

coatings in Ehis category should be i1"P:"t:1. the first and Ehird

t"".^.?.".-uJnJ pr"""l l" service' and thereafter a! 3-year inter-
val.s. tlaintenance p"t'niitg" 

- 

"hooid 
u". r^,ith.the original type of

paint, After 10 y".t" of irvlce, consideration should be given to

application of one ::tot"* t-op"o"t .1lt",t it"p"ting 
surface for

repalnting' ." o"a".-to"! in ttPieparations for Repainting'rr PainE

t{anual. Repair o! g".uinlri;g nay be by regalvanizing or, dePendlng

oi.it"t t"a"oces, by apPlication of protective coaEings'

(2) Thlck-flln coatings:

(a) Coal-tar enaoel should be lnspecced after Ehe second

and fifth year of service' and thereafter a! s-year inter-
vals. t"tpot"tV 

-rePalr'of 
s'na11 areas should be nade

using coat-tai-"po*y paint' and consideration should be

given to t"ufog 'p"ttt"ent repair to tenporarily patcned

3reas using'-"o"i*tt enanel after about 10 years of

serv ic e ,

(b) cex0ent nortar should be inspected after Ehe firsE and

fifth year "i-""itr'"", 
and thereafter al 5-year intervals'

RePair oay a"q']it" special nethods' Possibly iacluding use

of ePoxY bonding roaterials '

b. Coatings on sood, IDasonry' or -netalw.ork 
in other exposures'

eitto,rgtr deierioration of these coatings will usually progress tlore

slowly and the consequen-c""-of t"it"t" "ltt U" less serious' signifi-
canEecononieswlllbeaffectedbyproPernaintenance.Aftera
third-year lnspection, subsequen! inspecrlon^s of paincs in exterior
or interior exposures ;-;' schedulecl aE z- to 5-year inrervals,
depending on Ehe aPParent need'
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c. Coatlngs on surfaces whlch are rrornally inaceessible or only

occaslonally exposed. It is no! intended thal equiPoent be

iisoantLea 
-slopiy for inspection PurPoses' or thaE unreasonable

;;;;"" be tncurred through oEherwise unnecessary shutdovrns to exan-

ine coatings' Ilorrever, ihu" oppottttnity arlses for lnspecEion of

."ir"*" wh'lch are seldon exposed, a detailed report of the coating

;;;li;i;." observed should be prePared for later reference and nain-

tenance sork scheduled, if required'

d. Mlscellaneous naEerials' Canal groove sealers' concrete ePoxy

."p.ft", danpproofers, roofing, and similar EaEerials are suscep-

tible lo gradual a"t"riot"ttloo conparable to that sustained by

coatings. They require regular naintenance and should be included

in the lnspectlon ""n"J''f""; 
a 3-year ln!erval will usually be

suicable.
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CHAPTER III

AQUEDUCT OPERATIONS

DESIGN FLOOD SI'IJDY AND ROUTING

The lnflow design flood for Upper SEillwater' currant Creek' and Soldier Creek

Dams and Reservoirs were prepared in the Denver office and can be found in the

resPecrive soP ' s.

The inflow design flood for the follouing diversion structures has no

relevance;

Docs Diversion Dan
Win Diversion S truc lure
Rhodes Diverslon Dao

Layout Creek Diversion S lruc lure

Vat Diversion Dan has been designed Eo Eaiutain a ninitsun freeboard of 4'0

feec above the 50-year flood watei surface and a noj'ninun freeboard of 3'0 feet

above a 100-year tfooa"Jt-ei "otft""' 
The 50-foot-wide ogee-cype spillway is

deslgned lo Pass " So-y.tt-f:'oodflow of 1'5Oo ft3/s at a reservoir '/ater sur-

faceelevacionofT,Sl4.g.ThecrestelevacionisT,Sll'00-wli:h"1"0'5foot
higher than the reservoir sater surface requlred to iiu"tt 300 fuJ/s into the

headworks. A radlal gate, lO-by 18-foot' controls the lO-foot-oide sluiceway'

when the gate is closea,'iE will have i foot of freeboard above the 50-ye":

floodwarer surface. Th; ;;p of ah" op"r..ing deck (elevaEion 7 '-816'00) 'ras

set a mininun of 1 foot "Uou" 
ttt" ltacer surface for a 5o-year flood'



Filling procedure for Strawberry Aqueduct, Upper Stillwater Flow Control
Structure co Currant Reservoir.

The following filling procedure assunes North Fork Siphon' !\rolf Creek Siphon'

West Fork Pipeline, and Vat Feeder Pipeline are fl1led (pooled)' Existing
f1o"", zero io design f ror0 Hades, t'lin, Rhodes, and Vat Diversions will cause

only ninimal changes in 1ow depth and velocity and vi11 benefically reduce

the travel tine for each f the valve openings below'

FILLING SCIIEDULE AND RELEASE PROCEDURES

UPPER STILLWATER FLOI,I CONTROL STRUCTURE FILLING SCI{EDULE

Tirue ( Hours ) Flow lncrease (f t3ls)

0.0
2.0
4.5
6.0
7 .O
8 '0

This filling schedule limits bote vave heights
increase, vltocity of the bore r^rave varies frost
stages have increasing dePths '

0-15
15-50
50 - 1.00

100-r60
160-225
225-285

to 8 inches for sudden flow
9 to 20 ft/s as the successive

Since the bore q'ave velocity is two to three tines the subsequent uniforo

""i""fay 
in these open flow reaches, with aggregate length of 108'600 feet' a

rquch subdued bore wave will arrive at Currant Reservoir several hours ahead of

its respeclive uniforn flow' Also, since both bore waves and their incre-
nents of uniform flow travel faster in deeper water, successive bore vaves

can overtake the preceding bore ltaves if che flow increases have noE been

adequately spaced. fne colmbinecl nass with increased velocity will nore than

aooUt-e tftl raooenturo, although wiEh lhese sma11 bore waves the result is accep-

t able .

Thus, an unconErolled, sudden addition of f l-ow from both Hades ' Win ' and

Rhodes diversions can be absorbed as a noninal to u usual occurr^erlce ' Note

these are strearD run .J "",, 
actually clivert 36 ft3 s and 40 ftJ/s' respec-

tivelY,

The potential for Iarge and sudden discharges froD the Vat diversion (fu11

open ln 60 seconds), indicates the need for a valve oPening schedule sirnilar
io ttt"t recomuended for UpPer Stillwater f 1or.r control SEructure' the incre-

ment of flow increase a"t"fn, the sane but the shorter !raveI times al1ow

shorter delays. Since boEh tables are conservatively based on uniforn flow

velocities rather than bore wave velocities, the vat Diversion scheduLe an be

added co any Preexisting flow up to the design naxinuu of lr75 ft3/s f r vat

Tu nel. lf both Vat Diversion and UPper Stillwater Flow Control Structures

ar to be opened, the Vat flow should be stabilized L hour before Upper

Stillwater releases begin '
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If one or nore of the closed condui!s is enPty at. .the beSinninS of the

filling, add lhe interval(s) shonn below to the I5 ftJ/s initial rate before

increasing the flow raEe to 50 ftr/s.

VAT DIVERSION

Tine ( Mlnrlt: e I

n

55
80
95

r.05
ll-)

North Fork Siphon
Wolf Creek S iphon
West Fork PiPeline
Vat Feeder

FILLING SCI{EDULE

Floll Increase ( ft:/s)

0- l5
15- 50
50-100

100-160
L60-225
225-300

2.5 hours
10. 0 ninuces
1.3. 6 hours
Ignore

0-50
50-200

200-400
500-580 to 620

The following filling procedure assunes lhat the Currant Creek PiPeli'ne '
Layout creek siphon, .ni w"a". Holl-ow creek siPhon ls each filled' Any flow
frontheLayoutcreekandWaterHollowDlversionswillbeneficiallyreducethe
Eravel tloe for each of the gace oPenings belotl'

CURMNT CREEK PIPELINE GATE STRUCTIJRE - FILLING SCIIEDULE

Accunulated TiBe ( Hours ) Florr rncrease ( ft32/s)

0.0
l.J
2.O
2.5

Thelargerbaseflowrelative!othediversions'corlEonlargediamelersand
slopes,_and shorter conbined length of 48,070 feet for the lower reach of the

.q,.r"a.r"a, each contribute to a sinpler and faster filling schedule than thaE

for the upper reach. The bore etave coEnents apPly unifornly'

If one or nore of the closed conduils is enPty at the beginning of the

fllling,addtheresPec!iveratesfortheincervalssholdnbelowbefore
increaslng the flow rate to the next aPProPriate increnent'

40 (not 50) ft3/s for 2.4 hours
40 ftJls for 0.7 hours
40 f;/s for 2.0 hours

Curran! Creek PiPeliDe
Layout S iphon
I,Jater lto 110n S iphon
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The princiPal functloo of UPplr SEiI.Iwaclr.DaD is to divert a flow of water up

to 285 fErls lnto the st?iiUeiiy-equEau{ ' In addltion' lhe rlver outlet
works will Provide discharges t'p'to 29 1g37s to naintaln Einimun streamflows

ln Rock Creek for fishery and docnstrean users needs'

!9sJ-!ll9-191o.]!--Pgg - 
i 6 desiSned tci dlvert up to 100 ft3ls of water into the

feeder plpellne. trows in excess of those required for diversion vill pass

over th; iolet grating of lhe unregulated structure'

t{ades Feeder Pipeline has a design floe of 30 ft3/s, however, lhe diversion
flow fron the Hades Creek Diversion DaE is controlled by the pressure head'

t{ades Creek Diversion Dan is an unregulated structure that diverts up !o
ffiinundownstrJan^f1owrequiren0enEoft.5ft3/sis
bypassed shil.e renaining flows, uP to 36 1g373, witl be diverted'

The North Fork Siphon is designed for
285 ?ils f n the uPstrean half ' A

blo',roff structure at the bottox0 of the
into the aqueduct fron Ehe Hades Feeder

The l,Jin Diverslon Structure will diverl Twin Creek floI's uP

,r'" iii--iE6lEi-lliElliEl- The renaining flow will pass

395 gs37s, in its
Eee intersection
canyon, provldes
Pipeline.

downsrreaE half , and
inc o rpo ra^t ed in the
for 30 ftJls of flow

- - 1,to ) tt'ls lnEo
over a s treaubedthe lJin Feeder PiPeline.

Rhodes Dlversion DaE will dlvert up to 30 ft3/s of waler from wolf Creek into
iIfTE6EEl-TEEEEi-Eipe L i ne .

feet in dianeter wlth a carrying capacity ot

vaEDiverslonDanonthewestForkoftheDuchesneRiverisdesignedEonain-
iiii--res;iatinc reservoir of 40 acre-feet and ls capable of.diverting up Eo

ioo-ri:t"-"f tat;r to Ehe strawberry Aqueduct and uP to 30 ftrls as a fishery
bypass.

vat Tunnel flow will be lhe individual flor either rhrough west Fork Pipeline
or fro, ttre Vat Diversion, or a conbinatlon thereof not to exceed t+lS it3/s.
Releases froo Upper Sti1lltaEer Dan are to be operated so that the vat
Diverslon will divert close to naxinun flow'

The Currant Creek Dao headworks is designed Eo provide a-discharge capaciry of
oio-tiffiiieekripe1ine.Thefu1162of'0|sdiversionisper-
niEled only when water is not being dlverted into the systeE by either the

Layout Creek or Ehe WaEer Ilollow Diverslons' The outlet vorks and.r the diver-
sions oust be operated so that the design capacity of 620 ftJ/s is noE

exceeded for any one of the features. Currant Creek Reservoir Day fluctuate
between elevations 7,674.0 and 7,678.0. The reservoir should be fil1ed and

reoain fulL for the recreation year. Drandown lo the inactive scorage level
could take place in October for rllnter oPeration'

Lavout creek Diverslon is a reinforced concrete droP inlet structure Ehat will'
dftrE up-;-l6E . Flows in excess of rhose required for diversion and

sluicing will pass over the grating located at the streanbed elevation'

Wo 1f Creek
325 ft
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I.Iater llollow Diverslon Dan has a 25-fool-wide sPilhtay 
-::::.:^,"-t .,:1::"::::;ffie1y51:cle.i,l'9l"-::l"..-:::-:T:.""l:"":l:::;:;

l;li.;i:'ilil; ::;#:;1;;;;'".; t'i-;'3l" -tnto the headworks' Anv ti'e that
. -1 t - ;t.a n.vi turnface elevaELon requrrEu than ZO ft3/s, the oaxinun

the f 1o!, of water l{ollos Creek i " - -9 
t""-t-." t 

-^-^ha€ i ALr! o
:l;""::il" ?""J::;: iJi.uoi. !'ill 11lt' when Ehe elevation reaches 7 '644'0-rarinn hplor,r:i:"'"""":;'.ii:;i""'"iti*v-Jll bvpass the .excess' --n,1'.:c^].1c -""t-1tt::""*l::tne unconrror 

" ";t; " 

-'";; -teco rds arl streauflows that pass the
the diversion struc lure
dan.



Forecas!s of
the Weather
published as
florgs and for

INFLOSI FORECASTING

inflow lnto the Strawberry Aqueduct drainages
Bureau and the Soil Conservation Service'
of the firsE .of each nonth fron JaDuary to
renainlng flovs through Septenber '

are nade jolntly bY
The forecasts are

May for ltater year

TT.L-O



LANDSLIDE SURVEILLANCE

There are ninor landsllde areas ln the vicinity of the Strawberry Aqueduct but
none which requlre lhe establishuenc of sPecial instructions for O6M Personnel.
The central Utah water conservancy Dlstrlct has a continuing responsibillty to
report innediately to the Utah Projects Office who will report to the Regional
Supervisor of WaEer and Land Operations and to the Regional Geologisc' all
unusual land Eovenencs observed during project oPeraEious.



PREVENTING OIL POLLUTION OF WATER

There are no existlng oll PiPellnes whlch could affect the lratershed contri-
butlng to Strawberry Aqueducc' Hor.ever, it 1s the resPonslbllity of the
operattng personnel to renaln alert !o and cognlzant of posslble fuEure deve-
lopnents of any plpellne or other source of Petroleun or cheoical pollutant
which nlght enter the streaEflow or otherl.Lse affect the quallty of Itater.
Any such developEeDt should be reported to the Utah Projects Offlce.
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F. FISII AND WILDLIFE CONSIDEMTIONS

The utah srare wild1lfe Resources Divislon is resPonslble for all fish and

wlldlife activities in lhe. State and, Eherefore, is responsible for regula-
tions regardlng flshing and gating laws and the enforcenent thereof' That
agency 1s also responsibLe for providing good fishery conditlons through flsh
stocking prograEs and the developrnent of good fish habitac.

MininuE fishery releases fron sone sErucrures have been sel (see chart below).
The Bureau of Reclanatlon reserves Ehe right tO vary Ehe reservoi r waEer
levels in accordance wlth a1l necessary project oPeraEions. The ninimum
releases sho\tn ln the table are guaranteed until the year 2000. At that tine
nes releases will be negotiated.

Table of Minlnun Fishery Releases. Taken FroE Worklng Agreenent
Anong Strean Flow Agreenent CoEnitcee Menbers - SePEenber 1986

CUWCD and Reclanatlon have agreed Eo operate lhe Strasberry Collection SysEen
duri.ng the period froo 1986 Ehrough 2000 so thal byPasses will be provided at
appropriate features to naincain ctre following fLows as Eininuns or the
natural inflow whichever is lessl/:

Strean

Mon th
Rock
Creek

Wes!
Fork2 /

9.5
8.0

7.0

24 .O
24 .0
24 .O
24 .0
15.0
12.0

Currant
Creek

S E ralrbe rry
River

0c t
Nov
Dec
Jan
IED
Mar
Apr
May
Jun
Jul
Aug
sep

23
23

23
ZJ
23
29
29
29
29
29
29

IJ

IJ

LJ
26
26
zo
26
26
26

9

9

9

9

9

9

24
24
24
23
23

L/ The coEmittee !lil1 neet annually !o deternine exact releases. Thus, this
table nay occasionally be revised for a particular year. However, the total
anount of the flshery diversi.ons will always approxinate 44,400 acre-feet.

2/ August-March vary because they approxinate the nean run of che river
floss. It ls recognized Ehat these flows luly no! be available on a dally
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c.

In deterEining irrigatioo requireEents, the aBount of ltater needed to satisfy
the evapo ttanJpira t ion of the crops, from all sources' mus! be considered' It
includes the eEoun! of water o""d by lhe croPs frorn all aources whether it be

!.ater fron precipitation, applied by irrigatioo, or from Sround nater'

An annual irrigation diversion requirenent of 4'0 acre-feet per acre was

"Jopa"a 
for alI serviceable lands along Duchesne River tributaries. After the

net'effects of precipitation and ground \dater, direct streamflow available at
heads of canal, vhich llay vary from year to year and season lo season' are

then utilized to meet the irrigation requirements' The bypass requirenent for
irrigati.on at Strawberry Aqueduct diversi on points is dePendent on the

Eeasureoents taken at gauging stations downstrean of the aqueduc!' Bypass for
fishery habitat and spiLLs ar aqueduct diversion Points can also be utilized
to neet irrigation denands. The downstrean irtigation requirenent is also
dependent ou decreed sater right acreages served fron the Duchesne River lthich
were identified by the Duchesne River Area Study Co@iltee'

The irrigation bypasses from Hades Diversioo, l{in Diversion, and Rhodes

Diversion are dependent on the flow of Duchesne River near Hanna, utah
(U.S.G.S. Cauge No. 2770), and, Che wate! right acreage ebove the Tabiona gauge

of 5,987 acres. The nonthly distribution of lhe irrigation requiremenls is as

folloss:

APR MAY

0 523 3022 17

0 1,437 5,508 7,I84 5,269 4,011
o 23 93 Lzr 86 68

It423252r14
28r 3,939 6,471 7,034 5,909 3,939

5 64 109 114 96 66

JUN JUL AUC SEP OCT TOTAI,

2 100
419 23,948

2 100
553 28,136

9

The irrigation bypasses from Upper stillweler Dam and Docs Diversion are
dependent on the flows of Duchesne River near Tabiona (U.S.G.S. Gauge

No. 2275) and the flows of Rock Creek near Talnage (u.s.G.s. Guage No. 2791)
and the sater right ecreage betlteen Tabiona and Duchesne of 7,034 acres' The

Eonthly distribution ig as follows:

APR

Percent
Acre-feet
f.E3 / s

PercenE
Acre-feet
ft3/s

JUL AUG SEPI.IAY JUN

Under Bonneville Unit conditions, the diversion requirements of the servrce
area below Duchesne are supplied by return flows fron irrigation service above
Ducbesne, future nodified flows of the Duchesne and Stranberry Rivers, and
releases fron Starvacion Reservoir for rePlaceoent of nonsurplus rrater
diverted to the Strawberry Aqueduct and for project supplenenEal irrigation
deoands.

The Duchesne River Conoissiooer is responsible for the distribution of the
water supply of the Duchesne River according Eo decreed water right priori-
ties. Water rights of existing water users are senior to water rights of
Bonneville Unit. Under Bonneville Unit operation' the existing rights on
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Duchesneriverandltslributaries!,illbesupplledbydirect-.flow.diversions
in accordance !.ith tJater right priorlties' excePt where nodifled by- exchange

agreenents. Flows ln e*ce!s of these rights are considered available for
siorage ln Starvatlon Reservoir or for diverslon through the Straetberry

Aqueduct. Bypasses .a "lt,"ao"t diversion points wlll be adjusted as directed

by Ehe Duchesne River Connissioner !o ensure that dor'tnslream demands are

".tt"ft"d 
according to decreed ''ater right priorities'
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H. OFF-ROA! VEHICLE REGULATIONS

The U.S. Forest Service has prinary jurisdictlon in the area and is respons-
bile for restrlctlve posting.
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APPENDIX A

Dravings

Bureau Dralrings

The latest revi s ed
been inc luded in the

prints of
Des i gners I

all Bureau
0pe ra t ing

No.

drawings nentioned in the cext have
criteria.

I

3

4

Drarri

66-D-376

66-D-610

55-D-61I

66-D-6r2

66-D-2281

IIEIE

Currant Tunnel

Layout Creek Screa0 Inle t

Stranberry Aqueduc t

Stilling We I1 and Secrions

North Fork Siphon
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